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THE GIANT FROG OF SANTO DOMINGO 

After the sun has set, the giant tree frog, Hyla vasta, leaves his hiding place among the 
tree tops and descends to some rocky ravine. There, flattened out on a mossy bowlder in 
midstream, he rests for hours, seemingly enjoying the cool mists which arise from the tor- 
rents. So closely does the frog resemble the moss and lichen of his surroundings that he 
would rarely be observed were it not for his big shiny eyes, which are conspicuous even 
when closed, the lower eyelid being translucent. 

The frog must be hunted at night, for at the first glint of dawn he again seeks his ar- 
boreal retreat. Hunting at night isnot an easy matter in these slippery, bowlder-strewn 
chasms. It would be utterly hopeless were it not for the fact that sometimes the male calls 
loudly for his mate. It is more of a sob than a call, but it brings jov to the hunter, stimulat- 
ing him to push on once more through the reeking darkness 
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In Pursuit of the Giant Tree Frog 


NIGHT HUNTING IN SANTO DOMINGO BY 


THE ANGELO 


HEILPRIN EXPEDITION 


By G. KINGSLEY NOBLE 


Associate Curator of Herpetology (In Charge), American Museum 


T WAS some years ago that I first 
saw the giant tree frog of Santo Do- 
mingo. That specimen, the type, 

stood with its fellow Hylide on a 
shelf in the Academy of Natural Sci- 
ences of Philadelphia. Its head tow- 
ered high over those of its relatives, 
for the Dominican giant frog is by far 
the largest tree frog in the world. For 
half a century many individuals have 
gazed at this specimen of Hyla vasta, 
the only one known, and have no doubt 
wondered, as I did, how the creature 
looked in life, what was the character of 
its voice, and what the length of the 
leap it could take with its tremendous 
legs. Still, through all these years the 
whereabouts and activities of this king 
of tree climbers remained unknown. 

Last summer, through the interest of 

friends of the American Museum, an 
expedition was organized to search for 
this huge batrachian. The veteran 
naturalist, Dr. W. L. Abbott, had just 
returned from Santo Domingo with 
information as to where the creature 
might be found. Natives had brought 
him two small specimens. Stimulated 
by this announcement, we too hoped 
to secure for the Museum’s new hall of 
reptile and amphibian life specimens of 
the giant tree frog. If in addition we 
should be fortunate enough to work out 
its life history, we would have a fit 
subject for a habitat group. 

The expedition was to have the sup- 

port of the U. S. Marines stationed 


in Santo Domingo. The Guardia 
Nacional Dominicana would help us. 
With much advice, a few letters, and a 
full share of impedimenta, we left New 
York, not, however, without some mis- 
givings. It is one thing to make gen- 
eral collections in a foreign land, and 
it is another to endeavor to secure 
information in regard to any particular 
creature. I thought of half a dozen 
Amphibia living within fifty miles of 
New York City, the life history of 
which was still unknown. How many 
times had I sought in vain for the eggs 
of those creatures! 

Ten days later our party left San 
Francisco de Macoris, the last Do- 
minican town, and started for an 
outlier of the northern mountain range 
known as the Quita Espuela. Our 
party must have seemed formidable to 
the natives we passed. There was 
Sergeant Schroff, who could not under- 
stand why he was “always given the 
hard details,” a private who was glad 
to be in the hills, our guide and camp 
man, Juan, a pack train of six well- 
groomed mules, and finally my wife and 
I. This northern range parallels the 
coast and robs the trade winds of much 
of their moisture. It is on the slopes 
of these mountains that rain falls al- 
most continually. Dense, reeking 
jungles struggle to choke the torrents 
that carve the mountain-sides. Here 
giant Ceiba trees grow to enormous 
proportions. Epiphytes climb every- 
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where, competing with each other for 
the little sunshine that filters down to 
them through chinks in the jungle roof. 

It was late in the afternoon before 
cloud- 


reached the base of 


we had 





The expedition, accompanied by marines, 
headed at once for the Quita Espuela 


capped Quita Espuela. Our mules 
stumbled along a zigzag trail, over 
innumerable fallen logs, finally to give 
up entirely about a hundred yards from 
the place where we hoped to camp. 
The mist shroud drooped low over the 
mountains, turned from white to gray, 
and then to nearly black. A camp we 
had to have and that very quickly. 
There was a mountain stream some 
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yards away, that fell splashing in 
cascades and then babbled for a con- 
siderable distance over moss-covered 
bowlders. To the edge of this stream 
we carried our duffel. A clatter of 
machetes, a creaking of straps, and our 
little tent raised itself up, shook the 
odor of paraffin from its emerald sides 
and snuggled back among the wild 
plantain which lined the bank. 

But the rain we expected did not 
come. With some hesitation we un- 
covered our duffel and prepared for the 
evening meal. Dusk had already fallen. 
A crab-bird screamed his evening com- 
plaint from high up on the mountain, 
innumerable bats appeared from no- 
where and fluttered back and forth 
across our patches of heaven. I drew 
close to the water’s edge to fill one of 
the buckets. Two gray bats had 
already taken up their ceaseless vigil, 
crossing and re-crossing the stream. 
At my feet was a small pool where the 
water smoothed out between two 
rapids. As I looked, a pair of luminous 
eyes appeared from a dark corner of 
the pool, only to vanish in turn as their 
possessor moved quickly across the 
current to another Then 
another pair of these diminutive head- 
lights appeared and disappeared. | 
realized that there were dozens of these 
shining eyes, moving shuttle-like now 
here, now there. I went back to camp, 
found a flash light, and returned. 
The eyes shone more brilliantly than 
ever. I drew nearer and made out the 
form of a huge shrimp, with stalklike 
eyes aflame in the light of the flash 
lamp. There were many of these 
shrimps and some carried masses ol 
eggs attached to their swimmerets. 

While I was thus absorbed, there 
arose from the tree tops high overheac 
a reverberating call, resonant and 
cavernous, 0ok-ook-ook. 1 thought o 


corner. 











At night as we wandered through the forests we sometimes chanced upon a native hut all 


aglow with the evening fire 


Few of the back-coun- 
try natives can boast of 
more than a single cook- 
ing vessel, but their warm 
hospitality more than 
makes up for their poor 
cuisine. Their bill-of-fare 
is limited. Besides beans 
and rice (the national 
dish), they have plantains 
and sometimes meat. 
Their favorite dish is an 
atrocious pork stew, high- 
ly seasoned, often not 
very digestible. Although 
these people have none of 
the conveniences or com- 
forts of those living near 
the coast, they are always 
happy. Never did we see 
a Dominican treat his 
children badly. The boys 
and girls, like everyone 
else, had many chores to 
perform, but on no occa- 
sion were they punished 
even though they failed 
to do their work well 
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the geckos I had heard welcoming the 
night in Guadeloupe, but this call was 
more subdued, more guttural. Could 
it be a frog? I waited breathlessly. 
Nearer came the voice. Whether 





gecko, frog, or elf, the creature was 
descending. I seized my field glasses, 
but could discern nothing. Once more, 
ook-ook-ook—ook-ook-ook, then silence! 

Ten minutes and still no further 
sound! It was supper time so I re- 
turned to camp and swallowed a few 
mouthfuls. Then Juan and I seized 
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our two big acetylene lights and dashed 
off into the night. We would work 


together until we ran down that voice. 
First we followed a trail skirting the 
edge of a half-made conuco, or clearing, 





Individual frogs were 
studied throughout the 
night. Neither the glow 
of the acetylene lamp 
nor the sudden glare 
of the flashlight inter- 
rupted their activities. 
They continued their 
calling, love-making, 
and feeding as if our 
lamp was nothing but 
a giant firefly passing 
through their world. 
With the flash gun an 
accurate record 
be made of these hap- 


may 


penings. The flash gun, 
though often used for 
making portraits of 
big game, has never 
hitherto been used for 
recording the life sto- 
ries of the small deni- 
zens of the tropical 
forest 


then crossed a stream bed into a dense 
jungle. The night was alive with tiny 
voices,—some metallic and_bell-like, 
others soft, scarcely aspirated. To on 
side of us we heard a_ click-click-clich 
that was very insect-like, but continued 
into a diminuendo of delicate bird 
notes. We turned and there, perched 
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in the very center of a leaf, was a tiny 
frog, less than an inch in length, with 
the lower part of its throat inflated into 
a glistening bubble. Never before had 
I seen a frog which inflated the lower 
part of its throat without distending 
the whole. We seized the little singer 
quickly and were about to proceed 
when we heard the bark of a “dog” 
sounding from a tangle of lianas forty 
feet above our heads. It was a very 
woeful call, such as only a lonely dog— 
or a frog—could make. Our lights were 
at once pointed skyward but we could 
see nothing save the festoons of mosses 
swinging in the night air. 

In the glare of the headlight the 
jungle at night is transformed into a 
different world from that observed 
during the day. Everything within the 
magic circle of the light stands out in 
relief. Inky shadows thrust forth long 
arms. Fallen trees spring up and take 
on ominous proportions. Colors lose 
their values. Every stub and leaf 
turns to either black or gold. Drops of 
moisture reflecting back the rays of the 
light shine out like a thousand jewels. 
The forest becomes a land of mystic 
exaggerations. 

It is not the strange sights, however, 
but the sounds which make the night 
forest awesome, even fearful. Voices, 
some soft and whispering, others harsh 
and grating, greet one on all sides. The 
monotonous chirping of the cricket we 
recognize at once, but what are those 
anvils ringing in the distance? A 
rustling in the near-by bushes and our 
imagination soars! Land crabs, large 
tarantulas, and whip scorpions seek 
their prey after the sun has set. One 
never loiters in the forest at night. 
Something always seems to be waiting 
there in the darkness. 

With a last shot of our long acetylene 
rays toward the tree-top “dog,” we 





plunged on once more. Two hundred 
vards beyond we came to a third 
stream that was swifter and more 
torrential than the other two. There 
was something inviting about the 
white foam splashing in the light of our 
lamps. We turned and headed up- 
stream toward the mountain. Hardly 
had we started when a shrill cry arose 
high above the swirl of the current. It 
sounded like a jet of escaping steam 
or a locomotive whistle stammering 
under excess pressure. We scrambled 
upward over slippery rocks, gained a 
bend in the torrent, and there beheld 
sitting on a rock in midstream and 
fairly bursting with exertion, a_bril- 
liant golden-green tree frog, flecked 
with white above and partly concealing 
with his legs four gaudy patches of 
brightest gold. I recognized at once 
that it was a species new to science, 
and whispered to Juan that we must 
‘apture it at any cost. Most frogs will 
show no concern toward the acetylene 
lamp, continuing their calling as tran- 
quilly as if the lamp were only the 
moon staring down upon them. Not so 
our handsome new species. Hardly 
had the light settled squarely upon 
him when he ceased calling abruptly, 
edged off to the side of the rock, and 
jumped—whether intentionally or not 
I could not determine—into the heart 
of the swiftest current. The white 
waters threw up their arms a little 
higher. Our prize had disappeared. 
We were now far from camp and low 
in spirit. We resolved to take the 
shortest way back through the jungle. 
A few yards and we were swallowed up 
in vines and lianas; but Juan had his 
machete and we progressed. Nothing 
is so black as a jungle at night. Our 
headlights pierced the saturated air 
with difficulty. We stopped to catch 
our breath. A “dog” barked high 
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overhead, another just ahead of us 
replied. Cautiously we moved for- 
ward. Again the “dog” gave forth a 
smothered bark. I pushed Juan aside, 
and, scarcely breathing, parted the 
lianas. There, two yards ahead, was a 
great brown tree frog, with sharp 
snout and a black stripe through the 
eye. No, it was not the giant frog we 


were seeking, but it was a species 





Most frogs call with their mouth closed. 
Only a few have learned the trick of scream- 
ing with wide-open mouth. The male bark- 
ing frog, Eleutherodactylus inoptatus would 
open his mouth on the slightest provocation 
and squeal like a pig 


nearly as rare. Even as we looked, the 
frog puffed out his throat into a white 
balloon, the size of a golf ball, and gave 
a mournful ba Keeping my 
light shining in his eyes, I slipped my 
free hand along the frog’s back and 
seized him quickly. Then a very 
strange thing happened. The frog 
opened his mouth and screamed like a 
frightened pig. When frogs call, they 
keep their mouth tightly closed. Very 


wo-ow! 
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few have learned the trick of opening 
their mouth to ery. The pond frog 
of eastern United States, when grabbed 
suddenly, screams like an injured child. 
Our spade-foot toad may give a series 
of loud clucks with open mouth. But 
never before was it known that an 
Eleutherodactylus had adopted a similar 
“terrifying behavior.” 

In my excitement I had _ noticed 
nothing but the frog. Before I had him 
safely bagged, Juan tugged at my arm 
and pointed out a tree snake asleep on 
a branch just above my head. The 
snake, nearly four feet long but not 
half an inch in diameter, so closely 
resembled the vines that I did not see 
it at first. As Juan lowered the limb, I 
recognized the species as a diurnal form 
that spends the sunlight hours stalk- 
ing unfortunate lizards. Its mouth is 
equipped with two long fangs just be- 
hind the other teeth. Although these 
fangs are too small and too far back 
in the head to injure man, they are 
decidedly effective on smaller prey. 

We moved on joyously to camp. If 
the giant tree frog did not live in these 
jungles, at least other interesting 
creatures did. We gained the ridge at 
the foot of which lay our camp. A 
light shone up from the tent door 
toward the tree tops. Mrs. Noble 
was signaling to us to approach cau- 
tiously. I caught the word 
grande—giant frog. I smiled; 
too, had been fooled by the barking 
frog, I mused, and stepped rather 
briskly forward. I saw she was hold- 
ing a flash lamp on something up in the 
wild plantain in front of the tent dor. 
As I stepped nearer, there took shape 
against the velvety blackness of the 
night a tree frog so large that it seemed 
unreal. Its four immense feet were 
flattened out against the plaintain 
stalk but its head, with staring orbs, 


maco 
she, 
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slowly turned as if contemplating in 
which direction to leap. I thought of 
my lost species and a chill went down 
my back. I dropped everything, 
slipped out of my coat, and stealthily 
moved nearer. With both hands free 
I could not miss! Nearer I came. Why 
not the gun, I thought. Perhaps I 
could not hold the creature. But it 
was too late to go back. With both 
hands I clutched. Something squashy 
slipped in my fingers. Without daring 
to look, I dropped the frog into the 
bag which Juan stretched toward me. 
In another moment we were inside the 
tent, with mosquito bar closed, ready 
to examine our capture. It was then 
that I noted that my hands were red 
and swollen. I must have brushed up 
against a “poison ivy tree” in the 
jungle, I thought. We opened the 
bag cautiously; a penetrating odor like 
that of burning mustard, though more 
acrid and sickening, streamed forth. I 
looked more closely at my hands. To 
the red swellings was adhering some of 
the mucus from the frog’s skin. In a 
moment it was clear to me—the skin 
of the giant frog had badly poisoned 
me. 

The skin of all frogs and toads con- 
tains two kinds of glands: mucus and 
poison. But the poison of the latter 
gland was not known hitherto to be 
injurious to the unprotected hands. 
Toads do not produce warts, nor can 
they inflame one’s skin in any way. 
Their glands secrete a poison which 
affects only mucus membranes, such 
as those in the nostrils and the eyes. 
The skin of the giant tree frog, we 
gradually realized, must be extremely 
poisonous to burn the hand. We con- 
cluded it would be well not to experi- 
ment further. The cutting odor alone 
warned us of the serious results which 
we might expect if we should brush 


Lil 


any of the secretion accidentally into 
our eyes. 

We had captured the king of the tre 
The 
mysterious voice from the tree tops 
had come nearer and nearer while Mrs. 


climbers at our very doorstep. 





The 
hynchus (lower picture), feeds primarily on 
lizards. It has fangs far back in the mouth. 
The poison it injects in its victim is not 
sufficiently virulent to harm man, but it is 
apparently very effective on lizards. 
cybotes, the lizard in the upper picture, 
quickly dies when struck by this serpent 


green tree snake, Uromacer oxyr- 


Anolis 
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Lizard eggs have the appearance of chicken 
eggs in miniature, but the larger eggs (those 
of Anolis) have a leathery shell. Some snails 
lay eggs identical in outer appearance with 
those of lizards. Some of the larger eggs 
shown here are not “chameleon” eggs, but 
the eggs of a helicid snail, Pleuwrodonte 





A passing lizard, Anolis cybotes, was at- 
tracted by our metamorphosing — tadpoles, 
Hyla heilprini, and attempted to seize these 
titbits through the glass walls of the aquarium 


Noble waited below, and it was only 
our sudden return that robbed her 
of the glory of tackling his batrachi- 
an majesty single-handed. But our 
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work had just begun. Where did the 
female tree frog lay her eggs? Where 
did the young spend their larval life? 
Our attack upon the problem began 
earlier than we expected. The next 
morning, as Mrs. Noble was dipping up 
water for the coffee pot, she almost 
scooped up a tadpole. It was attached 
to one of the bowlders in midstream. 
As no mountain-brook tadpoles had 
been recorded previously from the 
West Indian region, or in fact anywhere 
in the neotropics, we forgot our coffee 
for the moment and everyone joined in 
a tadpole hunt. We soon found that 
all the tadpoles in the stream near 
camp belonged to one species. They 
were all the same color—a mottled 
gray with yellow spots on the tail. 
Most remarkable were their mouth 
parts, arranged row after row and 
forming a great cup by which the tad- 
poles adhered to the rocks in spite of 
the current. 

Directly across the brook from our 
camp Juan found an egg mass in a 
little basin of water among the rocks 
lining the shore. The eggs, many 
hundreds in number, were hatching and 
we hastened to build a cheesecloth 
‘age completely around the mass to 
prevent the little tadpoles from 
wriggling away among the crannies 
between the rocks. To what species 
these tadpoles and these eggs belonged 
we could only surmise. Further ob- 
servations alone could determine this. 

That morning marked the beginning 
of three weeks of intensive hunting. 
The daylight hours were spent in 
seeking everywhere for eggs, tadpoles, 
and young. During the night we ran 
down the voices that called to us from 
the dark. We soon found that there 
were several kinds of tadpoles in our 
region, and that the different kinds 
were always confined to particular 

















habitats. In the mud puddles and 
ponds of stagnant water there were 
myriads of fat-bodied pollywogs, iri- 
descent brown in color and with a few 
short rows of larval teeth. In the lower 
portions of the mountain streams, 
where the torrents broke into rapids 
interrupted by pools, we always found 
the gray tadpoles of our camp. They 
so closely resembled the rocks on which 
they rested that we rarely noticed them 
until they moved. High up on the 
mountain-sides, where the streams fell 
in cascades, throwing masses of spray 
toward the overhanging tree ferns, we 
found a third kind of tadpole. As if in 
adaptation to these swifter waters, the 
body of this tadpole was narrower, the 
tail more powerful, thicker at the base, 
thus affording better “stream lines” 
than in our gray tadpole of the camp 
pool. The mouth parts of this swift- 
torrent tadpole formed a broader cup 
with more rows of teeth than was the 
case in the camp tadpole. Its color 
was very much like that of the latter, 
but the yellow marks on the tail and 
rump formed a distinctive pattern. 

We had many misgivings regarding 
our ability to rear these mountain- 
torrent tadpoles. Surely they must 
require highly aérated water. We 
placed a few, however, in one of the 
small glass aquaria and set it away in 
the shade. When we returned some 
hours later, the little tadpoles were not 
only alive but were so active that they 
had attracted a passing lizard, which, 
just as we arrived, was making des- 
perate efforts to seize these dainty 
morsels through the glass sides of the 
vessel, against which he was bumping 
his snout ineffectually. 

One night, as we were running down 
some of the diminutive yellow frogs 
that shrilly proclaimed their presence 
in the tangle of dodder and brush 


IN PURSUIT OF THE GIANT TREE FROG 








Male “chameleon,” Anolis cybotes, spread- 
ing throat fan and neck crest in amorous ex- 
citement. Only the male “chameleons” are 
equipped to give such emotional display 


bordering the lower streams, we came 
suddenly upon one of these little frogs 
—a male—watching over a clutch of 
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Four days old! The young of the warbling 
frog Eleutherodactylus, new species, hatches 
fully formed from the egg 


eggs, which in the aggregate appeared 
to be larger than their tiny guardian. 
These eggs, which were of considerable 
size and white, were laid on land on a 
dead leaf some yards from the water. 
Frog eggs laid in water swell rapidly 
immediately after 
These eggs were so large they must 
have swollen considerably, but from 
just where they absorbed their mois- 


being deposited. 





The eggs of some of the Dominican frogs 
are of large size and are zealously guarded by 
the male. This little fellow, Eleuthero- 
dactylus flavescens, returned to his charge 
even after being frightened away 
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ture to bring about this condition we 
could not determine. 

A few days later we discovered that 
the barking frog, too, laid great white 
eggs. These were deposited on land 
in a depression some distance from 
the trickling stream, and apparently 
guarded by the male. One discovery 
followed another, and soon we had our 
camp converted into a great frog 
nursery with hundreds of eggs in all 
stages of development. We found that 
more than half the species of the region 
laid eggs on land, and that these eggs 
were always large and unpigmented. 
They did not hatch out as tadpoles, as 
one would expect, but fully formed frog- 
lets. Most of the froglets cut their way 
through the egg capsules by means of a 
sharp egg-tooth on the snout, but the 
froglets of the barking frog seemed 
dependent on rains to initiate the 
hatching process. Some of the froglets 
on hatching were extremely small, the 
young of the little forest frog first dis- 
covered measuring only four milli- 
meters in length. Often at night we 
would come across whole families of 
these little froglets making their way 
through the forest and as they moved 
from leaf to leaf they seemed, casually 
viewed, more like insects than frogs. 

The large white eggs of the tadpole- 
less frogs were in striking contrast to 
the small pigmented eggs that we 
found in the pools and that hatched as 
tadpoles. Why, we might ask, should 
two frogs living on the same stream 
bank develop in two such different 
ways? The water embryos, provided 
with a minimum amount of yolk, we 
might liken to a boy with limited 
means. Frog and boy must get out 
arly in life and hustle, each seeking 
his own upkeep. Not so with the 
embryo richly supplied with yolk; in 
its case the troublesome tadpole period 





After a rain, the frogs call loudest. But this little yellow frog, Eleutherodactylus flave- 
scens, rarely permitted us to watch him sing. At the slightest disturbance he ceased calling 
immediately and jumped quickly out of sight 


The Dominican striped tree frog, Hyla pulchrilineata, does not blow out his throat 
like most frogs when calling. Nevertheless, his song, or wheeze, is very penetrating 
sounding like the rhythmical creaking of an old harness 
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can be avoided. But what about the 
volk? Was the frog family originally 
rich? Did frogs provide well for their 
children? If not, how did one group of 
frogs suddenly become rich? And why 
should rich and poor live side by side? 

But to return to our giant tree 
frog,—as time went on and the evidence 
heaped up, our case against the giant 
tree frog became clearer. We now 
very often found pairs calmly seated on 
bowlders along the lower reaches of 
the mountain streams. They seemed 
thoroughly to enjoy the mists that 
arose from the dashing waters. Often 
we would hear them calling from high 
up in the tree tops and some hours 
‘later would steal upon one of them as 
he left his arboreal retreat to begin his 
nocturnal mist bath among the bowl- 
ders of the river bed. 

Just as we were about to conclude 
our case, a wonderful thing happened. 
The tadpoles began to metamorphose. 
Those of the high torrent that were 
equipped with the great adhesive 
mouth parts assumed a_ beautiful 


green color, and changed within a day . 


into the brilliant golden-green species 
we had lost the first night. The cor- 
pulent pollywog of the mud puddles 
changed into a tree frog that is widely 
known throughout Santo Domingo, 
and seems to get along equally well in 
arid and forest country. Possibly it is 
this preference of the tadpole for stag- 
nant water that accounts for the wide 
distribution of the species. The gray 


tadpoles of our camp pool changed 
into little gray tree frogs which we 
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Soon, how- 
ever, these assumed the characteristic 
features of the giant tree frog, the main 
object of our expedition. 

But our story was not yet complete. 
We had assembled all the evidence for 


did not recognize at first. 


one locality. Under what conditions 
did the frogs live and breed in other 
parts of Santo Domingo? A week later 
we left the northern range and started 
across the great central cordillera of 
the island. Here we climbed to an 
elevation of 6000 feet, left the palm 
and tree fern behind, and wandered for 
days through pine woods in general 
appearance similar to the coniferous 
forests of the north. The nights were 
now very cold. The water temperatures 
of the streams ran 20° lower than those 
of the Quita Espuela. New voices 
called at night from the pine trees. 
We climbed to 8000 feet, to the torrents 
that pour from the very heart of the 
island. Here, where the water fell in 
cascades, the reverberant voice of the 
elusive green frog rose high above the 
roar of the torrent. Along the stretches 
of quieter water—now so cold that it 
chilled us to the marrow—our giant 
tree frog sobbed loudly, while in the 
rain water in the ruts of the trail we 
still found the fat little pollywogs of 
iridescent brown hue. At night, as we 
rode in silence through the whispering 
forests, barking frogs mournfully called 
to us to stop. These tropical frogs had 
invaded the highest peaks. New scenes, 
new temperatures did not affect them. 
They required only one thing of life 
the mountain stream. 








The smallest frog, E. minutus, in Santo Domingo; about 73 life size 














Field Studies of Dominican Tree Frogs and 
Their Haunts 


By G. KINGSLEY NOBLE 





CAPTIVE GIANT FROGS 


The giant frog of Santo Domingo, Hyla vasta, is the largest tree frog in the world. The 
great adhesive pads at the ends of its digits enable it to scale the tallest trees and to 
jump safely from limb to limb. Its skin, unlike that of all other frogs or toads, exudes a 
poison so virulent that it burns the unprotected hand. Some of this poison may be seen 
smeared over the glass face of the field terrarium. The frogs in the picture are about two- 
thirds natural size 
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The mermaids of our fancy combine human and fishlike characters, but the mermaids of 


commerce are pieced together out of elements even more diverse. 


Supported on arms that 


once enabled a monkey to swing from bough to bough, with childlike head and torso of papier- 
maché, and a tail fashioned from the body of a fish, the specimen here shown represents a not 


unsuccessful effort at welding together the incongruous. 


of Mrs. Walter Tavlor 


Photograph reproduced by courtesy 


Modern Mermaids 


By FREDERIC A. LUCAS 


Director of the American Museum 


N the “good old days” of our 
China Trade and long voyages, 
ship captains occasionally brought 

home with other curios a “genuine”’ 
mermaid. These mermaids—that is, 
the best of them—were cunningly and 
carefully made by grafting the torso of 
a small monkey upon the body of a 
fish, some scales being worked up into 
the body of the monkey and some hairs 
planted among the scales of the fish, so 
that the line of junction was invisible. 

As mankind in general is fond of the 

marvelous and prefers an improbable 
to a simple explanation, these creatures 
were accepted by many as the “real 
thing.” 

It was one of these “fabricated 

mermaids” that was so profitably ex- 
122 


ploited by Barnum in the early days 
of his museum and that is noted by 
‘“‘Doesticks” in a lengthy parody on 
Hiawatha.' 

Barnum since has caught this Mermaid 

. * * * . 

She is now a scaly Mermaid; 

And the children who behold her, 

A’n’t so green as was the Mermaid 

But they wink at her in passing. 

Barnum’s mermaid was anticipated 
by one exhibited in London a few years 
before, which was said to have been 
“taken by a Dutch vessel from on 
board a native Malacca boat, and from 
the reverence shown it by the sailors, 
the conjecture of Mr. Donovan is prob- 
ably correct—that it was intended to 


1Q. K. Philander Doesticks, P. B. 
Thompson). 


(Mortimer \. 
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be a representation of the incarnation 
of one of their idol-gods. 

“So considerable were the profits 
that accrued from the exhibition, that 
the mermaid became the subject of a 
suit in Chancery; but the bubble soon 
burst, and it is now exhibited along 
with a learned pig in a penny show.” 

Love of money is the root of all evil 
—or is said to be—and in these degen- 
erate days of machine-made products it 
requires too much time and labor to 
make a really good mermaid, so to 
supply the demand the canny Japanese 
have put on the market an inferior 
brand, made almost entirely of papier- 
maché, the fins and tail only being real, 
and the original species bids fair to 
become extinct. 

And yet, so much does man long for 
the spectacular, so greatly does he pre- 
fer fiction to fact, that some of these 
papier-maché mermaids have been 
brought to the Museum for the pur- 
pose of ascertaining whether they were 
“genuine.” 

The mermaid seems to have been 
antedated by a species of pigmy which 
was described by Sir Marco Polo! 
as follows: 

“T may tell you moreover that when 
people bring home pygmies which they 
allege to come from India, ’tis all a lie 
and a cheat. For those little men, as 
they call them, are manufactured on 
this Island, and I will tell you how. 
You see, there is on the Island a kind 
of monkey which is very small, and 
has a face just like a man’s. They take 
these, and pluck out all the hair except 
the hair of the beard and on the breast, 
and then they dry them and stuff them 
and daub them with saffron and other 
things until they look like men. But 





_'The Book of Ser Marco Polo the Venetian Concern- 
ing the Kingdoms and Marvels of the East. Translated 
and Edited by Colonel Sir Henry Yule. Vol. IT, Book 
ITI, Chap. IX. p. 285. 


you see it is all a cheat; for nowhere 
in India nor anywhere else in the world 
were there ever men seen so small as 
these pretended pygmies.”’ 

It is just possible, however, that this 
really refers to the mermaid, or it 
may be that the pygmy gave way to 
the sea nymph when it was learned 
that she was the “better seller’ of the 
two. 

The mermaid here figured is one 
brought to the Museum a short time 
ago by Mrs. Walter Taylor. The 
ravages of time (a mermaid of fifty 
cannot be expected to look as fair as 
one of fifteen) and lack of care had 
impaired her good looks, and like the 
doll, she had apparently ‘died of a 
broken heart and a very bad erack on 





A front view of the mermaid shown: in 
profile on the previous page. The features 
are modeled from those of a child. Courtesy 
of Mrs. Walter Taylor 
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the head,”’—which was of papier- 
maché. This specimen represents an 


intermediate stage in the making of 
mermaids—perhaps we might call it a 
subspecies—the tail being that of a 
fish, the arms those of a monkey, while 
the head and torso are of papier- 


A very recent type, probably made in Japan. 
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maché, the features being modeled 
from those of a child and the jaws being 
those of a fish. Nevertheless she is a 
good representative of an ancient fam- 
ily, tracing her ancestry back nearly 
seven hundred years, and so her por- 
trait. is well worthy of preservation. 





It is 


largely modeled in papier-maché, with little regard to the 


anatomy of the thorax. 


Courtesy of Mr. Max F. Clement 
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The plains east of Boulder, Colorado.—The road is bordered by a 





wealth cf flowers with 


their insect visitors. On the left is Prof. T. D. A. Cockerell, who has been codperating 
with the American Museum in connection with its study of Rocky Mountain bees. The 
automobile is the field car of the department of entomology 


Flowers and Their Insect Visitors 


SOME UNSOLVED PROBLEMS OF THEIR RELATIONSHIP 
By FRANK E. LUTZ 


Curator of Entomology, American Museum 


NE of the interesting things 

about science is the way in 

which a problem that has been 
considered settled will not stay settled. 
Discoveries, often in a far-distant field, 
may force a reconsideration of the 
whole matter. Sometimes the former 
conclusion is confirmed; sometimes a 
new solution is reached, probably only 
to be upset at a future date. Far from 
being unfortunate, this is a sign of 
progress, for at each reinvestigation 
new facts are established, and facts, 
not generalizations, are the really im- 
portant things. 

One of the fascinating fields of re- 
search in natural history is that of 
the mutual relations existing between 
flowers and insects. Things have been 
fairly quiet, one might almost say 
dormant, in this field, because what 
seemed to be fairly satisfactory solu- 


tions of most of the problems had been 
reached. Recently, however, inves- 
tigations in other fields have had a 
stimulating influence in this, and not 
only have old problems been revived 
but new ones have sprung up. Let us 
consider a few of these. 

Most of the higher plants perpetuate 
their race by means of seeds but, in 
order to develop fertile seeds, it is 
necessary that pollen should reach the 
egg cells hidden away in the plant’s 
tissue. In some species only pollen is 
produced by certain individuals, males, 
and only egg cells by others, females; 
but the flowers we usually notice have 
both pollen-producing organs, stamens, 
and at least one poller-receiving organ, 
the pistil, in each flower. Even in the 
latter sort of plants, however, there is 
often an interchange of pollen among 
individuals. If this interchange is 
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brought about chiefly through the 
haphazard and wasteful agency of 
wind, the plant must produce a large 
amount of pollen. There would seem 
to be an advantage in a more direct and 
less wasteful agent, and flower-visiting 
insects are such agents. 

This being the case, it would seem 
natural that plants should not only 
develop inducements for such agents 
to work but should make their work 
easy and effective. This has been the 
explanation not only of the very exist- 
ence of the flowers we usually think of 
when the word flower is mentioned but 
also of the various colors, odors, and 
structures of these flowers. What 
follows is not intended either to com- 
bat this idea or to tilt at windmills 
but to mention a few of the many 
interesting problems that have not 
yet been finally settled even so far as 
our present perspective is concerned. 
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A brightly colored flower, yellow let 
us say, set among green leaves, is very 
conspicuous to us, not only because of 
a difference in luminosity but because 
we can see color as color, and yellow 
gives a very different sensation from 
that given by green. Also we can readily 
distinguish yellow from red or blue. 
All of this, of course, is on the supposi- 
tion that we are not color-blind. If 
a flower is benefited by insect visits, it 
would be well for it to be conspicuous 
so that insects could the more easily 
see it. 

It is important, also, that, after an 
insect has visited one flower and has 
become dusted with the pollen of this 
flower, it should next visit another 
flower of the same species so that the 
pollen may be rubbed off by the pollen- 
receiving apparatus of a flower that 
can make use of that particular kind 
of pollen. Dandelion pollen carried to 





An insect net seems out of place on such a mass of snow as is shown in this illustration, 
but, as a matter of fact, brilliant and beautiful flowers fringe the snow banks in the higher 


Rockies and insects fly about from ‘flower to flower. 


The most common bees are the 


bumbles and members of the leaf-cutting family, but the most abundant flower visitors at 


this altitude are the flies 





LONGS PEAK, COLORADO 


The view was taken from above timber line and shows the mountain in all its majesty 
The little notch near the summit is known as the “keyhole” 
through a desolate bowlder field that gives no hint of the awe-inspiring beauty of the scene 
that bursts upon the gaze as one follows the trail through this opening and sees revealed for 
the first time the glory of the Snowy Range. The Longs Peak region was visited not prima- 


rily to study the flower-insect problem but to secure a cross-section of the fauna from 
plains to peaks 


and the approach to it is made 
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anything but a dandelion is a total loss 
to dandelions. Therefore, there would 
seem to be an advantage in having 
each kind of flower a different color 
so that an insect, having found things 
to its taste on, say, a yellow flower, 
would be likely to visit the next yel- 
low flower it sees, the chances being 
that that flower would be one of the 
same species,—all on the supposition, of 
course, that insects are not color-blind. 


We see, then, an apparent reason for 


the development of conspicuous and 
differently colored flowers. However, 
the physiologists have been investigat- 
ing color-blindness and certain of them 
have concluded from their experiments 
that insects are totally ° color-blind; 
others deny this; while still others 
occupy a sort of middle ground and say 
that, although insects cannot distin- 
guish the colors at the red end of the 
spectrum from black or some shade of 
gray, they can see blue as distinct from 
white, black, or any shade of gray. 
When one is in doubt, the middle 
ground is apt to be the safest. Further- 
more, there is a good deal of evidence 
that the most important insect visitors 
of flowers, the bees, are largely given to 
visiting blue, purple, or violet flowers, 
although not totally ignoring yellow or 
red ones. This does not help us much, 
to say the least, in understanding why 
so many flowers are yellow and some 
are red. 

What is more, we have been think- 
ing only in terms of the colors which 
human beings see, and beyond each end 
of the visible spectrum there are vibra- 
tions (or whatever they may be) of the 
same general nature as those which 
give us the sensations of colors. Those 
beyond the red end we call heat waves 
because they give us the sensation of 
heat and those at the other extreme of 
the spectrum we call ultra-violet, or 
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chemical, waves because they are 
beyond the violet and actively bring 
about changes in certain chemicals such 
as those used in photographic plates. 
Now, if insects cannot distinguish red, 
we would not expect them to distinguish 
anything beyond red, but we have no 
right to say in advance of a trial that 
they cannot see ultra-violet. 

Ants carry their pupz out of light 
into dark places. Many years ago Sir 
John Lubbock found that ants moved 
their pupe from ultra-violet (dark to 
us) into brilliant red light, but this has 
been considered as proving merely that 
ultra-violet is irritating to ants. The 
common red-eyed fruit flies go at once 
toward light, indeed so much so that 
they can be led from one end of a tube 
to another by simply shifting a light. 
They seem to like it. Professor F. K. 
Richtmyer and I tested their response 
to ultra-violet light in a dark room, 
and they flew straight for it. This 
could not have been a case of simple 
irritation; it looked as though they 
actually saw what was dark to us. 

That experiment was interesting 
but it had nothing to do with flowers 
unless there are ultra-violet flowers. 
We knew of none. However, all the 
flowers in the world might be reflect- 
ing ultra-violet and we would never 
guess it by looking at them, for we 
are blind to it. As Professor Richtmyer 
is a physicist, he knew how to detect 
and even measure ultra-violet reflec- 
tions, and as he and I were both mem- 
bers of the National Research Council’s 
committee on the biological relations 
between flowers and insects, we worked 
on this problem last summer, or rather 
he did the working and I did the cheer- 
ing. He found that not only are some 
flowers strongly ultra-violet all over 
their petals but some have an ultra- 
violet pattern and, what is also signifi- 











cant, some are not at all ultra-violet. 
The last fact is important because, if 
every kind of flower reflected the same 
amount of ultra-violet as every other 
kind of flower, they might all be con- 
spicuous to an insect that could see 
ultra-violet, but these uniform wave- 
lengths of light would not help in dis- 
tinguishing one flower from another. 

Some of the flowers that were found 
to be weak in ultra-violet were brilliant 
white (the prickly poppy, for example) ; 
others were clear blue (a Campanula, 
for instance). This result surprised 
me as I had thought the prickly poppy 
would reflect all light waves and the 
Campanula would strongly reflect all 
the rays at the blue-violet end of the 
spectrum. It was rather curious that 
the most ultra-violet flowers we found 
—such as golden glow, wild sunflower, 
and evening primrose—were yellow 
ones. Perhaps the ultra-violet that 
insects may see compensated in these 
flowers for the yellow that may merely 
look gray to the insects. I do not know. 
In fact, this work did not solve any 
mystery; it added one more to be 
solved. 

There are other points to be con- 
sidered about color, but something 
should be said about odor. Perhaps it 
is the odor of flowers and not their 
color that attracts insects. Through 
the kindness of a friend I obtained 
samples of several dozen chemicals 
used in the manufacture of perfumes. 
For the most part these chemicals are 
all found in the secretions of flowers. 
Following his directions, I mixed them 
singly and in various combinations with 
lard and put the mixtures in little glass 
dishes. These dishes were set out on 


the grass, among bushes and in various 
other places while I sat in the sun ready 
to catch and record the insects that 
were attracted. My layout smelled like 
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a regular conservatory; bees, butter- 
flies, and other insects were all about; 
but, although I watched day after day 
until my eyes ached, not a flower- 
visiting insect came to my dishes. 

This was disappointing, not so much 
because it did not prove that the odors 
of flowers attract insects as that it did 
not prove anything. The chemicals 
were the best that could be had, but 
they may not have been good enough 
or they may not have been the right 
ones. 

Then I tried another scheme. It is 
much more than probable that insects 
an smell odors that we cannot, but 
all odors are presumably borne by the 
wind and, therefore, if flowers attract 
insects by means of odors, we would 
expect most visitors of a flower to come 
up-wind. Accordingly, I suspended a 
small tuft of cotton by a silk thread 
now near this flower and now near 
that. The cotton enabled me to detect 
even the faintest breeze. Then I re- 
corded the direction from which the 
insects came with respect to the direc- 
tion of the wind. It was at once evident 
that most of the insects came up-wind 
and, what was more interesting, many 
insects coming down-wind flew past the 
flower, hovered as though something 
had just attracted their attention, 
turned, and came back up-wind to the 
flower. 

Altogether, it seemed at first that 
the case was proved, but really the 
proof is not conclusive. When one is 
sailing a boat and wishes to make a 
dock or a buoy that is down-wind, 
the best way is to go past it, turn, and 
come up-wind to it. I am told that 
human aviators prefer to land up-wind, 
and insects were expert aviators geo- 
logical ages before any other animal 
took up the game. Possibly the insects 
behaved that way in regard to the 
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The yucca, or spanish bayonet, is one of the 
most striking flowers of the western plains, so 
striking that it is frequently grown in eastern 
gardens without horticultural modification. 
It is apparently absolutely dependent on a 
small moth for the transfer of pollen that will 
enable it to set fertile seed. (See opposite 
page.) 


flowers just to make a good landing. 
So the question of flower odors is still 
an open one. 

It is evident that the investigation 
of the biological relations between 
flowers and insects demands coépera- 
tion not only between botanists and 
entomologists but also with physicists 
and chemists. The problems overlap 
each of these sciences and safe progress 
along the present lines cannot well 
be made by an individual specialist. 
Science has here reached the coépera- 
tive stage, a stage in which much of 
interest and importance is to be ex- 
pected. In general, the ground between 
the separate fields of various sciences 
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has already proved to be very fertile, 
although its tillage is a relatively re- 
cent undertaking. 

Trusting that it is permissible to 
speak in terms of human motives 
provided we remember that we are 
speaking figuratively, we may say that 
the flower and the bee are looking out 
for their respective selves. The insect 
goes from flower to flower in order to 
get nectar or pollen, or both, for its 
own uses. Some flowers seem to have 
become greatly modified in order to 
take advantage of their visitors, but 
there are few or no modifications of the 
insects to enable them the better to 
pollinate flowers. That is not what, as 
a rule, the insects are after. One 
exception to the rule is very interest- 
ing. The caterpillars of a little moth 
(Pronuba) feed on the seeds of yucca 
The mother moth seems deliberately 
to gather yucca pollen in her modified 
mouth and to pat it down on the pol- 
len-receiving organ of a yucca flower so 
that the seeds upon which her young 
will feed may develop. As the cater- 
pillars do not usually eat all of the 
seeds, the yucca may benefit by this 
operation, but it pays a price in that at 
least some of its seeds are consumed. 

As pointed out above, it is a distinct 
advantage to a plant to have a given 
insect visitor confine its visits to the 
same species of plant. Certain kinds 
of bees visit only certain kinds of 
flowers but other kinds of bees visit 
almost any sort of flower that is bloom- 
ing in their neighborhood, just as cer- 
tain caterpillars eat only one kind of 
leaf, whereas other caterpillars are 
general feeders. However, among the 
bees that visit all sorts of flowers, an 
individual on a given trip may be 
faithful to one particular species. It 
is generally believed that this is the 
rule but the belief is by no means estab- 
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A remarkable instance of the interdepend- 
ence between a plant and particular insects is 
offered by the yucea and the little moths of 
the genus Pronuba. The pistil that bears the 
pollen-receiving organ of the yucca extends 
well beyond the pollen-producing organs of 
the plant, and hence without artificial aid 
fertilization would fail to take place. Yet 
fertilization must take place if the yucca is 
to develop seeds, and seeds must develop if 
the larvee of the Pronuba are to secure the diet 
on which they are dependent. The act of 
pollination is performed by the moth. If it 
were not for this insect, the yucca would prob- 
ably be doomed to extinction and with its 





passing out the little moth would lose the one 
source of its food supply. 
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The females of Pronuba have organs espe- 


~S 


cially fitted for the performance of their task. 
They have a pair of maxillary tentacles with 


Say 


the spinous underside of which they hold the 


4 


pollen ball that they gather. In the topmost 
illustration the numeral | indicates the pollen 
mass held in place by the organ mentioned, 
which is designated by the numeral 2. The illus- 
tration immediately below shows the moth 
assiduously gathering its ball of pollen. The 
illustration next in order shows the Pronuba 
in the act of laying her egg. Moths and 
butterflies in general lay their eggs on the 
surface of plants. Pronuba is one of the excep- 
tions, piercing the tissue of the vucea with its 
egg-laying organ in order to deposit its eggs 
in the seed capsules, thus providing for the 
emerging larva an enclosed banquet hall. 
The larva when full-grown perforates the 
capsule and drops to the ground. The illus- 
tration at the bottom designated 1, represents 
a mature pod that has been artificially polli- 
nated and protected from Pronuba. The 
illustration to the right of it, marked 2, shows 
a pod with constrictions due to the puncture 
made by the Pronuba mother. The emer- 
gence holes of the larve are also indicated. 
Illustration 3 is that of the interior of one of 
the lobes of a pod, with a larva present. 
(Pictures reproduced from C. V. Riley’s 
article in Insect Life, Vol. IV, pp. 358-78.) 
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lished as a fact. This statement is no 
disparagement of the patient observers 
who have worked on the problem. It is 
not easy, with a notebook in one hand 
and a pencil in the other, to chase 
about in the wake of bees through wet 
marshes and over rock- (or, still worse, 
cactus-) covered hills, keeping a bee’s 
diary the while. 

Now pollen grains, when viewed 
through a sufficiently strong micro- 
scope, are seen to have various shapes, 
sizes, and colors. Some of the shapes 
are very curious and quite character- 
istic and enable us to name the flowers 
from which the pollen came. If we 
knew enough to be able to identify any 
given flower by its pollen, we could 
catch a bee on its return from a pollen- 
gathering trip, rob it of its booty, 
and by a microscopic examination tell 
where it had been. This would not be 
so exciting as the method of pursuing 
a bee to determine its fidelity to a 
given kind of flower, but it would be 


—, 
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more productive of results. However, 
we do not at present know enough 
about the pollen of even our com- 
mon flowers to put this method into 
execution. To meet this need, Miss 
Pope, working under a grant from the 
National Research Council and in 
coéperation with the University of 
Colorado, took up the matter of identi- 
fying pollen grains. Her work has not 
yet been published but some day we 
may be able, as a result of her labors, to 
sit in a comfortable chair and read on a 
long-dead museum specimen the record 
of its last activities among the bright 
flowers. 

{ven then we may not know cer- 
tainly why the flowers were bright but 
we will have learned many interesting 
things of which we are now ignorant, 
and after all that is a large part of the 
joy of research. It is not so much the 
final goal as the overcoming of diffi- 
culties along the way that gives us 
pleasure. 





Some of the various forms of pollen grains (highly magnified).—In the lower 
row, from left to right, are shown the pollen grains of the passion flower, the 


smaller enchanter’s nightshade, the hedge bindweed, and hemp. 


In the upper 


row, from left to right, are those of Cobea, Morina, and the common pumpkin. 


(After Kerner and Oliver) 








The Extinction of Sea Mammals 
By ROBERT CUSHMAN MURPHY 


Associate Curator of Marine Birds, American Museum 


NOWLEDGE of the extermina- 
tion by man of a considerable 
proportion of the land mammals 

throughout at least the major part of 
their former ranges is common prop- 
erty. The examples of the bison of 
both hemispheres, of the wapiti, of the 
polar cattle or musk oxen, of elephants, 
of numerous African and Oriental 
antelopes and the North American 
pronghorn, of the beaver and the 
chinchilla, the Australian pouched 
animals, and many others, have been 
for years before a public which is 
slowly becoming conscious of the situa- 
tion. But the plight of marine mam- 
mals, which is no less serious and even 
more difficult to ameliorate, has thus 
far not been appreciated sufficiently 
to awaken a widespread reaction. 
The ultimate causes of the depletion 
of modern land mammals have been 
chiefly three: (1) the increase and 
extended distribution of human popu- 
lation, with the attendant clearing of 
forests and the claiming of wild land for 
grazing and tillage; (2) sport and the 
love of trophies; (3) the constantly 
growing demand for furs. The three 
factors have operated more or less 
selectively upon different aggregations 
of mammals. The first, concerned 
with the replacement of lower animals 
by man himself, is inevitable in its 
action and ean be only partially cor- 
rected through the establishment of 
sanctuaries. The second and third 
can be controlled by popular sentiment, 
but the latter of these, namely, the 
increasing and non-essential use of fur 
apparel, is so intimately associated 
With statie mental conditions, such as 


habit and prejudice, that it is the most 
insidious of all. From a numerical 
point of view, the slaughter connotated 
by one of the great annual fur sales, 
involving millions of pelts, makes the 
worst ravages of sportsmen seem insig- 
nificant. It is doubtful whether edu- 
‘ational propaganda can overcome the 
combined forces of fashion and com- 
mercial interest in time to prevent 
the absolute extermination of many 
terrestrial fur bearers. 

The last consideration points directly 
at the outstanding difficulty in the 
attempted conservation of sea mam- 
mals—the fact that their pursuit is 
exclusively commercial. Few, if any, 
of them can be legitimately killed for 
sport; none can be classed as pests; 
probably not one species is being 
crowded out of existence by human 
occupation of its habitat, or through 
any other form of actual rivalry with 
man. Most of them, however, yield a 
marketable product, such as oil, hides, 
fur, or ivory, and in general the ex- 
ploitation of the creatures has been 
more than ordinarily lucrative. Add to 
this the fact that the hunting is carried 
on largely in localities where no inhibi- 
tion can be imposed by an outraged 
public conscience, and where no sym- 
pathetic eye notes that an entire unit 
of creation may sometimes be obliter- 
ated at one blow, and the stage is set 
for the disregard of every consideration 
except that of pecuniary profit. Finally, 
the field of action is in a large measure 
on the high seas or otherwise outside 
the domain of effective law. 

For our purpose the marine mam- 
mals may be broadly grouped as fol- 
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lows: (1) whales, porpoises, and all 
other cetaceans; (2) seals and their 
kind, including the earless seals, fur 
seals, sea lions, walruses, ete.; (3) 
Sirenia or sea cows, comprising the 
manatees and dugongs, as well as an 
Arctic form long since wiped out of exis- 
tence; (4) sea otters; (5) the polar bear. 

The polar bear—to proceed in in- 
verse order—is in no immediate danger. 
The sea otter, probably the most valu- 
able of fur bearers, has been all but 
exterminated throughout its littoral 
range along the west coast of North 
America, although its numbers are 
said to be increasing at the Com- 
mander Islands, where twenty-seven 
individuals ‘captured in 1917 
during eight working days.' The price 
upon the sea otter’s head is high, for 
single skins have fetched as much as 
$1000. Whether the animal can still 
be saved is doubtful, but at any rate 
its prospects, such as they are, rest 
mainly with a populace whose eyes 
have been opened. 

The manatee, wh:ch occurs in estu- 
arine waters of the southern United 
States, is protected by law, and it is 
doubtful whether this creature and the 
equally curious Indian dugong exist 
anywhere in numbers sufficient to 
support an organized fishery. The 
largest of the sirenians, Steller’s sea 
cow of Bering Sea, may be pertinently 
mentioned, however, since it was the 
first marine mammal wholly extermi- 
nated by human wantonness. It was 
a beast twenty-five to thirty feet in 
length, and was destroyed for food by 
all visitors to Pacific Arctic waters from 
its discovery in 1741 until the last of 
the species perished less than thirty 
years later. 


were 


‘Information supplied by Dr. E. K. Suworoff, 
fisheries expert of the Department of Agriculture, 
Petrograd. 
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With one or two possible exceptions, 
the porpoises and other small cetaceans 
have not been hunted to the danger 
point in any part of the world. This 
leaves, therefore, the true whales and 
the seals, animals of the utmost impor- 
tance which are now seriously threat- 
ened with extinction. 

The history of sealing is a record of 
almost unalleviated carnage. For oil, 
or fur, or hide, these highly organized 
and valuable mammals have been 
clubbed and stabbed the world over, 
without regard to age, sex, or the 
presence of nursing young. The 
imperfect statistics of sealing in New- 
foundland waters, in the Arctic, the 
Pacific, the Indian Ocean, the Falkland 
region, and elsewhere, are enough, at 
least when coupled with such personal 
experience as the writer has had, to 
make the blood curdle, for the figures 
run into scores of millions. Legal 
regulations ostensibly control shore 


- sealing and, to a certain extent, pelagic 


sealing, but few laws have been more 
frequently or more brutally disre- 
garded. One species, the West Indian 
seal, has apparently been exterminated, 
and at least six others are close to the 
brink of disappearance. Several of 
these are not adequately represented 
by bones or skins in any museum, and 
as a result we may never be able to 
determine even the elementary facts 
of their place in nature. 

Whaling in the western world began 
as a national craft among the Basques, 
and passed successively into the hands 
of the Dutch, British, Americans, and 
Scandinavians. Today Norwegians 
either control or operate the bulk of 
whaling. A continuous improvement 
in technique has been correlated with « 
constantly augmented rate of destruc- 
tion. The fleets of Yankee sailing 
ships that hunted the wide-ranging 














sperm whale through all the warmer 


waters of the globe during most of last 
century, captured in the aggregate 
many thousands of victims; yet, be- 
cause of the immensity of the grounds, 
and the time and labor involved in the 
utilization of a single carcass, the toll 
perhaps only slightly exceeded the 
natural increase of the whales. At 
any rate, it is certain that the sperm 
whale, until recently the most hunted 
of cetaceans, has held its own far better 
that other species, and is today the 
commonest of the large whales. 
Hunting the bowhead for oil and 
whalebone in the restricted waters of the 
Arctic Ocean had, as might have been 
surmised, less fortunate results from 
the point of view of a conservationist. 
Both the bowhead and the right whale 
have at best but a dubious future. But 
the so-called shore or fin whales, such 
as the humpback, finback, and sulphur- 
bottom, which are the mainstay of 
modern whaling, are in imminent 
danger of disappearing from the seas 
forever. Pursued by steamers, slain 
with harpoon-cannon, towed ashore in 
pairs, sixes, or dozens, butchered and 
rendered with horrible dispatch by 
true efficiency experts, the fin whales 
have been cleaned out of the Northern 
Hemisphere, except: in parts of the 
Pacific, and are now being harried to 
the impending end at their last strong- 
hold in the Far South. For twenty 
years the hunt has been prosecuted, 
and in the Weddell Sea region 100,000 
been flensed at the 
At South Georgia Island 
alone the catch during several single 
seasons has exceeded 5500 whales. 
The remedy for the evils described 
is an international understanding to 
which the assent of the British Empire, 


have 


” 


whales 
“factories. 
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Japan, Norway, the United States, 
and Russia would be fundamental. 
The remarkable results of the four- 
power agreement concerning the North 
Pacific fur seal are an example of what 
might be further accomplished 
organized intelligence.' Scientifie in- 
vestigation should go hand in hand 


by 


with legal restraint; our ignorance of 
the life histories of the creatures which 
we have been in such haste to destroy 
But the 
emergency must not wait too long upon 
Protection of 
localities, or of breeding periods, when 
either can be determined, is a clear and 
simple maxim: certain 
regions pending further research would 
work no injustice to the industries. 
Finally, the packers’ 
waste elimination should be enforced, 
assuring the fullest possible utilization 


is a present stumbling block. 


discovery. breeding 


closure of 
system of 


of every seal and whale carcass. Whal- 
ing has been in the past the most 
prodigal of occupations, in that half of 
the potential value of a prize was cut 
adrift. The thrift of the Japanese has 
led them to treat a whale as they would 
a hog, deriving oil, food, fertilizer, 
leather, glue, etc., and leaving no un- 
used residue. The British have lately 
imposed substantially similar condi- 
tions upon the whalemen who operate 
from the Subantarctic stations. Only 
by such steps can we hope ‘either to 
bequeath the living wonders of the 
sea to our descendants, or to rescue 
fast-failing industries which, if wisely 
administered, are capable of a per- 
petual yield of products useful to 
mankind. . 


1The reader is referred to the admirable resolutions 
regarding an international fisheries treaty and an inter- 
national commission for the study of fishery problems 
of the North Pacific, adopted by the California Ac&d- 
emy of Sciences, January 3, 
issue of Nattura History 
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The Chamois of the Pyrenees 





By V. FORBIN 


HE izard (Rupicapra pyrenaica) 
is a race of the chamois found 
today only on the high summits 

of the Pyrenees, although at one time it 
frequented also some of the other 
ranges of the Iberian Peninsula. It is 
unquestionably on the way to extinc- 
tion and the bands, formerly numbering 
many individuals, today do not consist 
of more than ten head. 

Hunting the izard is a dangerous 
sport, not because the animal is a re- 
doubtable antagonist that attacks as 
soon as the hunter comes into view, but 
because it lives on inaccessible de- 
clivities, in the midst of frightful 
precipices, where one false step on the 
part of the pursuer means a terrible 
death. The mountaineers of both 
slopes of the Pyrenees sometimes pay 
with their lives for the excitement 
offered by the hunt of the izard. Even 
while Monsieur Jové, to whom the 
writer is indebted for the accompany- 
ing photographs, was arranging his 
expedition in the region, a fatality of 
this kind occurred. An. experienced 
climber named Troc, who was far from 
making his maiden effort, shot down 
one of these animals. He made his 
way to it and had lifted it to his 
shoulders when a stone on which he 
was standing gave way and he rolled 
with his burden to the depths below. 

What is hazardous for man proves no 
obstacle for the chamois. It has been 
asserted that it leaps over ravines 
sixteen or more feet in width and 
ascends or descends with ease formid- 
able precipices. When aherd is feeding, 
one of the animals keeps watch and at 





the first suggestion of danger gives 
forth a shrill note of warning. It is no 
easy task, therefore, for any one to 
make an approach. Yet, as Monsieur 
Jové points out, an essential pre- 
liminary to success in photographing 
the animal is ‘seeing it before it 
glimpses you, sceing it where it happens 
to be, whether at one hundred meters 
or at a thousand meters, and seeing it 
at all hazards.”’ The izard, with its 
backward-hooked horns—a character 
of chamois in general noted even by 
Pliny—is an animal of striking ap- 
pearanee. It feeds, however, among 
growths that have a russet color simi- 
lar to its own and among rocks and loose 
stones that have more or less the same 
hue. It is easy to understand that 
under such circumstances binoculars of 
the best type are an indispensable part 
of the photographer’s equipment. 

The field of action chosen by Mon- 
sieur Jové and his companions was the 
region of the Pie du Midi d’Ossau, a 
majestic mountain 2885 meters high 
which rises in the southern part of the 
department of Basses-Pyrénées, a short 
distance from the Spanish frontier. 
That they might be the more free in 
their movements, the hunters did not 
burden themselves either with picks or 
ropes. They even dispensed with 
professional guides. All of the mem- 
bers of the party knew the country 
thoroughly, however, and had had 
previous experience in hunting the 
izard,—all except Monsieur Jové; but 
the photographs reproduced herewith 
are evidence that he did not return 
from the hunt empty-handed. 
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A MOUNTAIN CLIMBER AT HOME 


The Rocky Mountain goat is not a true goat but belongs to a group of ungulates more or 


less intermediate in relationship between the typical goats and the true antelopes. He 
rejoices in the scientific name of Mazama, is classed as an antelope, and his nearest 
relatives are the gorals and serows of Asia. He stands a little more than three feet high 
at the shoulder and as he is of stocky build, his body is as heavy as that of a medium- 
sized deer. The Westerners say that “he lives on rocks and mountain scenery” and 
all who have hunted him will agree that he has an abundance of both in his en- 
vironment. Both sexes of the Rocky Mountain goat have short, black horns. 
sharp at the tip and slightly curved, which are never shed. The picture 
of the goat was secured by Mr. Tom Williams, a guide of Stanley, Idaho, 
and is reproduced by courtesy of Mr. M.S. Benedict, U. S. Forest Supervisor 








White Goats of the Sawtooth Mountains 
By H. E. ANTHONY 


Associate Curator of Mammals‘of the Western Hemisphere, American Museum 


NE of the most beautiful camp 
sites I have ever had and, from 
the point of view of material 

secured, one of the most successful, 
was in the Sawtooth Mountains of 
Idaiio. Here, near the shores of Stan- 
ley Lake, in the northern part of the 
range, I spent the early part of the 
autumn of 1915 doing general collect- 
ing of mammals, with an _ especial 
interest in the white or Rocky Moun- 
tain goat. 

The weather was ideal.—cold, frosty 
nights with bright sunshiny days, and 
mornings when the grass was white 
with heavy frost and a crackling fire 
of dry boughs was the first focus of 
interest upon arising. 

The afternoon of the day after camp 
was established I started out with the 
young man whom I had engaged to 
look after camp and cook the meals, to 
make half a day’s reconnaissance back 
over the high country to the west. All 
of the region about Stanley Lake is 
very rugged and steep and the moun- 
tains well deserve their name, the 
Sawtooths. Viewed from a distance, 
the sky line of this range is a series of 
sharp, toothlike peaks, and a nearer 
approach does not dispel the impres- 
sion but merely confirms it. Great 
rocky ridges run up into crests, some 
of them too sheer to climb, and every- 
where is a succession of deep ravines 
and elevated ranges. Huge piles of 
frost-shattered rock lie along the base 
of every peak and ridge, and wherever 
there is enough soil for a root-hold, 
the Engelmann spruce, like trim sen- 
tinels, line the slopes. Every depres- 
sion between the ridges holds one or 


more mountain lakes, crystal clear and 
some of them so deep that their color 
rivals the blue of the sky above. The 
dust-free atmosphere allows the vision 
to discern distant objects as if they 
were near at hand, and far away in the 
distance one can pick out the moun- 
tain neighbors of the Sawtooths. 

On the afternoon in question, we 
climbed back of camp until we were 
among the slide rock, dangerous for 
unwary feet, and were looking down 
into lake after lake as we topped the 
successive rises. At these higher eleva- 
tions the cony, or pika, makes its home, 
and it is a common mammal in the 
Sawtooth Range. The cony looks like 
a diminutive rabbit, and is sometimes 
ralled “the little chief hare,’ but it is 
not a hare although somewhat related 
to it. It has no visible external tail, is 
about the size of a small guinea pig, 
and in color a light gray or brownish 
grav. It lives in the loosely piled 
rock which has fallen down from the 
disintegrating slopes and peaks, and 
finds secure refuge in the thousands of 
crevices that such a pile affords. The 
food of the cony is the vegetation it 
can find about the edges of the slides, 
which it cuts and piles out on the rocks 
to dry and cure in the sunshine, thus 
making hay of it. When this vegeta- 
tion is properly cured, the cony drags it 
away under the rocks and stores it for 
winter or a rainy day. Industrious 
little creatures the conies are and their 
hay piles are often of good size. 

The most peculiar feature about this 
strange little animal, found only at 
high elevations and in rough, rocky 
areas, is its call. It is impossible ade- 
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Chipmunks daily haunted camp, giving us 
for 


their bright 


stray morsels from our larder 


The hay pile of the cony is frequently 


companionship 


in 
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stacked against the side of a large rock that 


has a sunny exposure 





quately to describe the sound it makes, 
which has often been called a bleat but 
might better be likened to the noise 
produced by bending a piece of tin so 
So utterly unlike 
the cry of any other mammal is it that 
anyone who hears it for the first time 
is greatly puzzled, especially because of 
its ventriloquial quality. 

We had reached a deep cuplike 
depression between the ridges, when a 
faint tinkle of falling rock came to my 
ear. After several seconds of such dis- 
lodgment of loose slide rock, I located 
the cause of the disturbance—two 
Rocky Mountain goats crossing a low 
divide, about a quarter of a mile away. 
Even as I glimpsed them, they filed 
away out of sight behind the row of 
spruce trees that topped the divide. 
Although they had apparently seen 
me, they did not appear to be much 
alarmed, moving off at a walk. It was 
my first sight of Rocky Mountain goats 
in their wild state and I was anxious 


that it ‘‘screams.”’ 


to see more of them. 

A short steep climb brought us to 
where the goats had been circling the 
brow of the ridge. It was necessary 
to walk carefully, for the rock was 
loose and slid down hill on the slight- 
est pressure. Following through the 
spruces not more than fifteen minutes 
after the animals had passed, I reached 
the descent down the side of the divide 
and could see over to the next ridge, 
across a ravine too precipitous for 
human feet. There, on the other side, 
where huge blocks of rock and sheer 
cliffs formed the slope of the ridge, 
stood a goat, a huge “billy,”’ on top of 
one of the most outstanding and con- 
spicuous of the rocks, calmly watching 
his back-track from a spot where all 
the advantage of position was his. A 
step and he could disappear around the 
cliff, while to reach him an enemy 





STANLEY LAKE 


Set in a vast encircling wall of dense dark spruce of perennial green, the clear, 
cool depths of this lake mirror the blue of mountain skies or the whiteness of wind- 
banked clouds 
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A JAGGED SAWTOOTH PEAK 
The culmination of a long knifelike ridge, this peak stands sentinel ‘over the ex- 
treme northern end of the mountain range. This is the tall peak that is shown in the 


mid-background of the illustration on p. 154 
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WHERE THE EYE RANGES ACROSS VAST SPACES 


The clear atmosphere at this elevation permits wonderful vistas past rugged 
crags, bold in outline, deep into the distance, where the horizon loses itself in the 


vague blue outlines of remote ranges 
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must needs toil down into the ravine 
and be exposed to vision for most of 
the distance across. 

What a fine animal he was and what 
a picture he made! Against the dark 
rocks his body stood out so clearly that 
it was difficult to conceive how he could 
be colored more conspicuously. The 
long tuft of hair that formed his beard 
moved slowly with the breeze but 


By far the most interesting of the birds 


was Franklin’s, grouse or, as it is known 
locally, the. ‘‘fool hen.’’ This grouse is 


slightly smaller than the ruffed grouse and is 
dark, almost black, in plumage, the males 
having a bright orange mark over the eye. 
The “fool hens’? were found in small flocks, 
in the heavy stands of pines and of Engel- 
mann spruce. They showed very little fear 
of man and, when encountered, merely ran a 
short distance and stopped, or flew up to 
perch in a tree six or eight feet above the 
ground. It is this trust in its neighbors that 
has earned the bird its name, but the species 
is becoming rare because man has all too 
seldom deserved the trust 
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otherwise he was as rigid as the rock. 
Animal and setting made a picture that 
one could never forget. The majesty 
of the goat, the grandeur of the wild 
rocky cliffs about him, and the im- 
mensity of great heights and vast dis- 
tances, were the dominant impressions 
of my introduction to the animal. 

Knowing that I could not get across 
the cafion as the goats had done, I 
made a detour and approached the 
white sentinel from a different angle. 
Again I secured an excellent view of the 
big “billy”? but could not detect the 
smaller of the two animals. I scruti- 
nized the cliffs for some time and finally 
disclosed my presence. At once the 
goat on the rock whirled and clam- 
bered over the cliffside to the more open 
slopes at his back. The other goat 
appeared from behind a rock, where 
it had been hidden, and joined its 
companion. Progressing at a walk, 
or a stiff-legged run when the terrain 
allowed, the had dis- 
appeared where I could not follow. 
This was the beginning of a series of 
encounters that eventually brought me 
the specimens I needed and which took 
me over much of the northern end of 
the Sawtooths. 

As the days went by, the weather 
became colder, and our tent seemed in- 
adequate as a shelter, especially as the 
first snows were due. Still, the bright 
clear sunshine of Indian summer held 
out and I found much to interest me, 
whether climbing over the summits or 
staying down in the grassy meadow or 
along the creeks and lake. The bird 
life. while not conspicuously abundant, 
was made up of some of our finest 
species. Little flocks of Cassin’s 
finch—the males with bright 
heads and breasts—small groups oi 
pine grossbeaks fully as beautiful in 
their garb of softer, rose-pink and dul! 


goats soon 


pink 














The spruce struggles to maintain a roothold up to the very summit, and scattered clumps 
of these trees dot the little mountain parks and basins wherever the rock has been concealed 
by the soil 





The mountain neighbors of the Sawtooth Range are not distant as the golden eagle might 


travel, but for man there intervenes a wide forested valley miles in extent 
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Stanley Lake is dominated by the huge rocky mass of the main Sawtooth Range 


gray, added color to the dark green 
boughs of spruce or pine. Tanagers, 
bright yellow and red, showed dis- 
trust of their strong coloring by keep- 
ing well out of sight in the conifers. 
Woodpeckers and flickers drummed on 
dead stumps, and out in the bushy 
thickets on the meadow white-crowned 
sparrows lurked. 

Soft, fluffy, gray Rocky Mountain 
jays flitted like shadows in the forest 
or visited the camp for scraps. At such 
times their quiet, subdued notes are in 
keeping with their harmonious color, 
and one could not ask for more well- 
behaved guests. 

One day, as we were returning from 
the upper part of the valley, where we 
had been hunting, we heard a shot only 
a short distance behind us on the trail. 
Soon after we reached camp, a man on 
horseback appeared and told us that 
in an open meadow along the river he 
had come upon a huge old grizzly bear 
with her cub. It was his shot we had 
heard and he had killed the young bear. 


Evidently luck had forsaken us that 
day and we had missed encountering 
the bear ourselves by the narrow 
margin of five or ten minutes. A few 
days later, one of a party of campers 
jumped a bear about a half mile from 
our tent. 

One morning my assistant and | 
started for a full day of hunting, carry- 
ing our lunch in our pockets. It was 
our plan to make a great circle through 
the higher basins and then back to 
camp. About noon we separated, and 
I kept to a course that took me through 
some very rough country. An hour 
before sunset I was hurrying down a 
deep, wooded ravine, flanked by a high, 
rocky ridge to the north. I was anxious 
to get over the roughest of the traveling 
before the light failed, for I was still 
miles from the big meadows of Stanle, 
Lake. Just to the left I discovered « 
small goat—I should judge a two-year- 
old—standing on a rock and watching 
my progress. It was the first time |! 
had seen the animal at any distance 
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away from the bare, rocky crests, and 
it looked strangely out of place in the 
ravine. After I had fired a shot which 
set the echoes flying about the cliffs, 
I chanced to glance up along the high 
ridge which walled in the gulch to the 
north. There, outlined against the sky, 
where the last radiance of the declining 
sun contrasted strongly with the gloom 
of the dark ravine where I was, stood 
the very patriarch of goats. I lost my 
interest in the specimen I had just 
secured and longed to add this splendid 
fellow to the collection. 

He was looking out over the depths 
below him, and whether he saw me or 
not I could not tell, but he had heard 
the shot and was on his post of observa- 
tion. At the very edge of a sheer drop 
he stood as motionless as carved stone, 
and but for the perfect silhouette he 
made against the sky, I could not have 
been certain that the mass was not a 
light-colored piece of rock. To climb 
up to him from directly below was out 
of the question since he was at least 
three hundred or four hundred feet 
above, on a cliff that seemed straight 
up and down. To shoot from where I 
stood was to take one chance out of a 
thousand, either of hitting the goat or 
of securing it afterward if I did hit it. 
I gave up all hopes of reaching camp 
that night and made a wide detour to 
the west where a more gradual slope 
offered a chance for reaching the 
ridge. 

Even then it took upward of half 
an hour of the stiffest climbing to 
reach the upper slopes, where I could 
see the summit just ahead. It scarcely 
seemed possible that I would find the 
sentinel at his post. A click of hoofs 
on the rocks warned me in time to see 
the goat running to the west in an 
atiempt to pass me. He had become 
suspicious of being cut off at the top of 
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his crag and wanted to get back along 
the main ridge itself. 

When, as the result of my shot, he 
fell in the midst of a stride, he lodged 
squarely across a large bowlder that 
held him from tumbling a great dis- 
tance down the slope, and I found it 
necessary to skin him without allowing 
his heavy body to roll off this support. 
It was just about dusk when the shaggy 
white hide was free from the body and 
it was imperative that I reach the gulch 
before total darkness set in. A night 
on the wind-swept rocks, without 
even a twig for fuel, meant more hard- 
ship than I cared for, and the shelter of 
the wooded gulch seemed a haven 
indeed. Straight down I clambered, 
slipping and plunging in the loose rock 
and earth. Now and then I came to 
eight- or ten-foot drops where the skin 
and head were thrown down first 
before I made my jump. Had I 
encountered a drop too great to negoti- 
ate in this fashion, I should have been 
held a prisoner indeed, for I could not 
have climbed back the way I had 
descended. Good fortune kept my 
course away from such places, however, 
and I arrived at the bottom just as the 
dusk increased to such a degree that it 
was difficult to see the dead wood lying 
about. <A pile of dry limbs thrown 
down before the overhanging face of a 
huge rock, a long drink from the cold 
creek running down the little valley ,— 
and the stars had ushered in the night. 

The loose rock was scraped away and 
the big goatskin thrown down upon 
the ground, hair-side up. More than 
five feet in length, it made a soft, warm 
couch, the more inviting after a fire 
had been kindled near by. With the 
rock at my back I lay where no wind 
could enter, and with enough overhang 
above so that any rain, falling straight, 
would be deflected. The night was 
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clear, however, so that there was little 
fear of rain. The flesh of the old goat 
would have been tough and tasteless, 
so only the liver had been saved, and 
strips of this broiled on twigs held over 
the fire furnished a satisfying meal. By 
rolling about so as to warm my sides 
alternately, I was able to pass a fairly 
comfortable night and one immeasur- 
ably restful compared to what | 
should have had to endure on the bleak 
ridge above. The next morning I had 
a long and tedious hike before I had 
packed in the two skins and heads. 
The last Rocky Mountain goat | 
saw, I met under circumstances that 
reversed the usual procedure. I 
had hunted along the crest of the high 
mountain directly back of our tent and 
had seen nothing there. As is so often 
the case in the home territory of the 
goats, there was a tall escarpment, 
perhaps a little more than two hundred 
feet high, along one face of the moun- 
tain. From the top of this cliff I 
leaned out as far as I dared and scanned 
the talus slope below. Apparently 
there was nothing to be seen. A 
shapeless patch of white at the foot of 
a small pine caught my eye and I 
tossed a fragment of rock out into the 
air to fall with a crash on the rocks 
below The white object leaped into 
definite shape,—a young goat stand- 
ing clear of the tree and looking for the 
source of the disturbance. For once 
he had been approached from the un- 
expected quarter. Old hunters have 
told me that Rocky Mountain goats 
never look to see if danger threatens 
from above, but always watch for it to 
come up from below, and for this reason 
are easy to approach if the hunter is 
able to get above them. In this in- 





stance, the animal’s actions certainly 
bore out the truth of their statements, 
for it did not look upward to see if 
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an enemy had dislodged a rock from 
above. 

That goats are sometimes killed by 
rocks that crash down on them would 
seem to be highly probable. They 
live in regions where rock is contin- 
ually falling and occasionally their 
trails take them where it would be 
almost impossible to dodge such mis- 
siles. I had the truth of this demon- 
strated to me in a forcible manner. 

I had climbed alone one day almost 
to the top of this same high mountain 
which overlooked our tent and all the 
expanse of the Stanley Lake meadows. 
The early morning had been bright 
but, near noon, heavy clouds rolled 
up and a storm was impending. When 
the clouds were blackest overhead, I 
was hurrying to reach the shelter of 
the pines along the summit, and chose 
as the most direct route a steep, rocky 
ravine, scarcely more than one hundred 
yards long, that ran down from a low 
pass in the crest of the ridge. 

The floor of the ravine was choked 
with rocks of all sizes, fallen from the 
crags that formed the walls on either 
side. This mass of slide rock was lying 
at the angle of repose, that is to say, 
the steepest pitch at which the rock 
could maintain its position. Great 
care was necessary to avoid breaking a 
leg among these piled-up slabs and | 
was about midway to the top when 
a terrific thunderstorm burst. The 
storm would have been a severe one 
anywhere, but here in this walled-up 
cafion the ear-splitting crashes seemed 
to herald the end of the world. To 
make matters worse, rocks began to 
descend from the side walls and from 
the upper slopes of the talus and they 
were by no means to be classed as 
pebbles. Very luckily for me I was 
heading for a huge rock, the size of a 
house, which completely blocked the 
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ravine from side to side and served to 
dam back all the loose rock above it. 
Under the jutting lee side of this rock 
I was sheltered from missiles which 
came down the ravine, and in no 
danger unless one heavy enough to 
break off the edge of my rocky eaves 
was dislodged. Pandemonium broke 


loose and thunder echoed and reéchoed 
from the rocky crags, with one roll 
crowding close upon another. 


Rocks 
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hurtled down from the pass in abun- 
dance, starting slowly at first but gain- 
ing momentum until they struck the 
top of some big rock with shattering 
force, when the fragments sprayed the 
slope below like shrapnel. I could 
mark the progress of those that went 
overhead by the whistle of their pas- 
sage although many went to pieces on 
the big rock that sheltered me. An 
animal caught upon the exposed slope 


The feet of the Rocky Mountain goat are large and well adapted to hold on rocky sur- 
faces. He has need to be sure-footed for much of his wandering is over loose rock and 
sloping rock faces. The photograph, secured by Mr. Tom Williams, is here reproduced by 


courtesy of Mr. M. S. Benedict 
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would have escaped only by a miracle. 
When the clouds passed by and the de- 
tonating crashes of thunder had ceased 
to jar the cliffs, I slipped from behind the 
protecting rock and scrambled for the 
pass with only one ideain my mind, to get 
to the top in the shortest ,ossible time. 

More might be written here of the 
days spent about Stanley Lake. It 
might be told how the first snows came 
and in a night changed the landscape 
into a beautiful world of frosted white, 
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how the rigorous nights drove us to 
forsake our tent and move into a 
deserted log cabin on the lake shore, 
and how we returned by wagon to 
the railroad using four days in making 
the journey. But since this was to be 
an account of the white goat, we shall 
leave him now, after the snowfall has 
transformed his domain into a back- 
ground which suits his coat so well that 
our chances for seeing him, unless he 
moves, are slight indeed. 





Snow lasts the year round in many of the deeper basins along the ridge crest, but early 
in the fall the entire country turns white and rémains so until late spring 




















The Story of an Eskimo Dog’ 


GOOD story well told is always welcome, and here is one in the biography 
of Polaris by Ernest Harold Baynes. It is the true life story of an Eskimo 
dog, whose parents were among those selected by Peary to draw his 

ioaded sledges, under the worst possible ice conditions, on the final stretch of 
the long trip to the North Pole. 


The author needs no introduction to the members or to the scientific staff 
of the American Museum of Natural History. He played a very important 
part in saving the American bison from threatened extermination; he fired the 
first gun on the right side in the nature-faking controversy which swept the 
country a score of years ago; and he has done great service in the conservation 
of bird life by the organization of more bird clubs than any one in America. 


Many who have heard Mr. Baynes tell in his lectures the stories of his 
animal friends, will be glad to learn that he has put this account in book form. 
We would not expect the author, who helped stem the tide of sham natural 
history, to humanize his animals or to be over-sentimental about them, and he 
does not err in this way; yet he has given us a most appealing account,— 
one that will rank in readableness with those two great dog stories of literature, 
Rab and His Friends by Dr. John Brown, and Stickeen by John Muir. 

The style is not that of the ordinary narrative, but rather the colloquial style 
of the raconteur,—the energetic style used by Mr. Baynes in his inimitable lectures. 
The many humerous episodes add greatly to the attractiveness of the narrative. 


The book is copiously illustrated with photographs by the author, and the 
‘ntroduction was written by Captain Bob Bartlett, who sailed the ‘ Roosevelt” 
‘or Peary and the “Karluk” for Stefansson, and who said that Polaris was the 
‘nest Eskimo dog in the world.—G. Ciypr FIsHerR 


‘Polaris: The Story of an Eskimo Dog, by Ernest Harold Baynes. The Macmillan Company, New York. 1922. 


155 











The earliest representation of fishing with a rod appears on an Egyptian 


tomb that dates back to 2000 B.c. 


From Beni Hasan, by P. E. Newberry 


Fishing from the Earliest Times: A Review’ 


By E. W. GUDGER 


Associate in Ichthyology, American Museum 


R. WILLIAM RADCLIFFE’S 
weighty tome is ‘‘so full of a 


number of things” of great 
interest—to borrow Stevenson’s phrase 
that it is no casy task to write a re- 
view of it, yet we may at least indicate 
the great diversity of the valuable 
data which the author has brought 
together through his painstaking re- 
searches. 

In his introduction Mr. Radcliffe 
traces the evolution of fishing imple- 
ments from the close of the Old Stone 
Age up to classical times. He draws 
the parallel between the fishing tools 
of the prehistoric fishermen and those 
of the Bushmen, Tasmanians, and 
Eskimos of a day just ending. He 
endeavors to settle the question as to 
what are the most primitive fishing 
implements and finds that the weight 
of evidence is in favor of the spear and 
the gorge. 

The next section, by far the most 
important part of the book, consists 
of seventeen chapters of 233 pages 
devoted to fishing in classical times. 
The author begins with the accounts of 
fishing in Homer and ends with a dis- 
cussion of pisciculture among the Ro- 
mans toward the close of the Empire. 


1Fishing from the’ Earliest Times. 


By William Radcliffe. 


One can only indicate the wealth of 
material filling these chapters to burst- 
ing. Here are to be found accounts of 
the dolphin as man’s friend and helper 
in fishing, of the Ichthyophagi, of the 
earliest records of tunny-fishing, of the 
use of fish as a sacrifice to the gods, of 
the first acclimatization of fish, of the 
use of the torpedo or electric ray in 
medical practice, of the extravagant 
prices paid by the Greek and Roman 
gourmands for their nine most highly 
prized fishes, of the sumptuary laws 
passed by the Roman emperors to 
keep down such prices, of fish in 
mythology and in symbolism (includ- 
ing the Christian fish symbol) and on 
coins and medals, of Roman vivaria, 
used first as mere storage places but 
later for the breeding and rearing of 
favorite fishes—the first known pis- 
cicultural efforts in the western world. 
In addition, the ichthyologist will 
get exact references to the first descrip- 
tions of the salmon, trout, and pike 
and the first surmises regarding the 
method of reproduction of the eel; 
while the angler will find the earliest 
known accounts of the use of the 
jointed rod, the reel, and the artificial 
fly. 
New York, 1921. 


E. P. Dutton & Co. 478 pp., 


19 pls., many text figs. 
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FISHING FROM THE EARLIEST TIMES 


The next section, consisting of 
seven chapters, deals with Egyptian 
fish and fishing, the latter being traced 
back to 2500 B.c. (according to Petrie 
to 3500 B.c.) Here we find interesting 
accounts of Egyptian fishing and 
fishing implements, of the fish that 
were taboo to the ancient dwellers 
along the Nile and of the fish they 
looked upon as sacred. Accompanying 
these accounts are illustrations copied 
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2000 B.c. and on these bricks we find 
listed also two hundred kinds of 
Assyrian fishes, a dozen of which can 
be positively identified today. 

Fishing among the Jews is limited to 
five short chapters, for, if one excepts 
the account of the use of nets in Lake 
Galilee and to a less extent of hand 










This picture, from a Roman mosaic at Sousse, illustrates different methods of catching fish, 
the net and the trident for spearing being indicated in two of the examples and what are 


believed to be bottle-shaped baskets in the third instance. 


Revue Archeologique, 1897 


from the tombs, including the earliest 
known pictorial records of fishing with 
the rod. the reel, and the net. 

Next come eight fascinating chapters 
on piscatology in Assyria, among the 
topies treated, translated from the an- 
cient bricks with cuneiform inscrip- 
tions, being the earliest fishing contract 
and the first record of poaching on fish 
preserves, divination and augury by 
the use of fish, Dagon and the fish gods, 
and the origin of fish in the calendar. 
Through these records in cuneiform, 
the use of vivaria is traced back to 


The picture is derived from 


there is little more to be said of it than 
‘an be related of the catching of snakes 
in Ireland. There was no fishing for 
sport, and no use of the rod, an imple- 
ment which one might have expected 
the Jews to bring back from Egypt. No 
ichthyolatry was practiced in Judea, 
but there was a taboo on scaleless fish. 
Furthermore, the interested reader 
may learn much about the fishes of 
Tobias and of Moses, about Jonah and 
the fish (not a whale) which gave him 
refuge, and about the fish which re- 
stored Solomon’s ring. 
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Shorter still is the account of 
Chinese fishing, for, since the author 
does not trace the history of fishing 
beyond 500 a.p., he has available as 
sources only translations of the Chinese 
manuscripts. However, the reader will 
learn with interest that the early 
Chinese were the first to engage in 
fish-breeding and that the first arti- 
ficial incubation of fish ova was effected 
by filling the empty shells of hens’ 
eggs with fish spawn, and then entrust- 
ing the hatching of the strange brood 
to a confiding hen. 

Mr. Radeliffe’s book is alike enter- 
taining and informing, touching as it 
does on a multitude of subjects relat- 
ing to fish and fishing from the remotest 
times. The faults are few and, with 
one or two exceptions, of no particular 
detriment. In covering such a vast 
field of time and so great a range of 
subject, the book is somewhat dis- 
cursive and diffuse, but I am not sure 
that this does not add to its charm 
The typography is excellent, though 
one regrets to see Rondelet’s name 
persistently spelled Rondolet. 
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Two men engaged in fishing are shown on these coins from Carteia. 





HISTORY 


The sales of the book should and 
undoubtedly will call for a second edi- 
tion and when that appears, there 
should be associated with the title a 
subtitle indicating that the author’s 
researches trace the subject up to the 
vear 500 a.p. but not beyond. Then, 
the next edition should have a bibliog- 
raphy. Footnotes may be of value to 
the general reader, but, since this 
publication is a source book of great 
value, the titles of the works referred 
to should be collected and arranged 
alphabetically at the end. 

Mr. Radcliffe’s monograph is liter- 
ally su? generis, a unique work. Other 
books on halieutics barely touch on 
the beginnings or at most give a few 
chapters to fishing among the Greeks 
and Romans, but here we have an 
octavo volume of 478 pages devoted 
to the ancients alone. Fishing From 
the Earliest Times is the most compre- 
hensive treatment of the subject that 
has been attempted thus far and 
will probably hold an unchallenged 
position in its field for many vears to 
come. 





The illus- 


tration is taken from Descriptions générale des monnaies antiques del’ Espagne by A. Heiss 
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N the American Museum collec- 
tions from the Eskimo of Alaska are 
curious knives with short, crooked 

blades, suggesting the beak of a hawk. 
The blade may be of iron or steel, the 
handle of ivory, bone, or antler, curved 
as seen in the picture on p. 160. Knives 
of this character and similar knives are 
found among practically all the forest 
Indians of Canada, the area where it 
is used extending to but not including 
the Eskimo west of Hudson Bay and 
across the continent into Siberia. The 
Eskimo just west of Hudson Bay, 
among which are those visited by 
Stefansson, do not have it, nor do 
those of Baffin Land and Greenland. 
On the other hand, it is reported from 
Labrador. This is a curious distribu- 
tion reaching from Maine and Labra- 
dor on the east to the interior of 








The darkened portions on the map indicate the area of distribution of the crooked knife 


The Story of the Crooked Knife 


By CLARK WISSLER 


Curator of Anthropology, American Museum 






















Siberia on the west, curious because 
only those Eskimo who live in the path 
of this crooked-knife zone use the 
implement. Furthermore, such a knife 
is not used in western Europe, and the 
Indians and Eskimo that know of it 
hold it in an unusual way; i.e., they 
draw the blade toward the body, 
guided over the surface by the thumb. 
It is interesting, therefore, to inquire 
how and where this knife originated, 
not merely for the history of this 
particular tool, but because the im- 
plement is typical of many elements of 
culture. An understanding of one such 
element may serve to explain what 
is happening in our own national life 
with its borrowings and adaptations. 
Now, there are several ways by 
which the knife could have appeared 
in its area of distribution. For instance, 
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Specimens of the erooked knife of the Eskimo in the collections of the American Museum. 
The blades are of metal and the resemblance in shape to the beak of a hawk is well illus- 


trated in the upper specimen 


it could have been brought in by trade 
after the discovery of America, but 
since we do not find it in the countries 
from which these traders came, that 
supposition must be abandoned. 
Again, some native may have invented 
it. Yet, if so, this must have happened 
after the introduction of iron and steel 
by traders, because these metals were 
unknown in aboriginal times. This 
supposition is quite possible and so far 
agrees with the facts here presented. 
However, people do not invent some- 
thing from nothing, so we may expect 
that this crooked knife of iron is a 
modification of an older implement. 
Turring then to our Eskimo collec- 
tions, we find a similar knife with a 
curved handle, but the tiny blade, 
instead of being of metal, is of stone, 
and in shape is straight instead of 
crooked. One might, therefore, con- 
clude that the crooked blade of iron 
came in later as an improvement. Yet 


Murdoch, who was the first to describe 
these stone-bladed knives in 1892, 
suspected the Eskimo of having made 
merely a few of them to sell to collee- 
tors, who seemed to favor stone tools. 
In fact, he made a strong case against 
the priority of these knives. But since 
the appearance of his contribution we 
have accumulated more data. Stefans- 
son excavated old villages around Point 
Barrow and among many thousands 
of specimens he thus obtained are a 
number of handles for the crooked 
knife, about sixty in all. Most of these 
lack blades, but a few have iron blades, 
badly rusted, one a copper blade, and 
five, blades of slate. There can be no 
doubt that these stone blades were put 
into these handles many years before 
Murdoch visited Alaska, yet iron, too, 
was, as indicated, in use even then, 
and careful study of the slots cut in 
the knife handles of the StefAnsson 
collection indicates that 


many 


were 





These two Eskimo knives in the collection of the American Museum have a blade of slate, 
but their general shape and character entitle them to inclusion in the crooked-knife group 











THE STORY OF THE CROOKED KNIFE 


originally fitted with blades of this 
metal. There is one important point 
of difference, though: these blades were 
narrow strips of iron, ranging from one 
to two inches in length, whereas the 
crooked knives shown at the top of 
p. 160 carry a blade held on by rivets. 

Strange to say, we get light upon this 
subject from an unsuspected quarter. 
In Dakota, along the Missouri River, 
lived the Mandan Indians, and from 
the house ruins of their forefathers 
have been gathered similar knives. 
The curved rib of a deer is used for the 
handle and in the Brower archeological 
collections in St. Paul, Minnesota, we 
find these knives with blades of chipped 
stone, bone, copper, and iron. Since 
archeological evidence shows that the 
Mandan lived continuously in this 
area, it is fair to conclude that the early 
prehistoric form of this knife bore a 
stone blade, that later copper was 
sometimes used, and that finally, with 
the coming of white traders, iron was 
substituted; but it was still the same 
kind of knife and employed in the 
same way. 

We have but glimpsed at an interest- 
ing story in the culture of man, and 
must close with a few comments. We 
see that the iron-bladed crooked knife 
is an improvement upon an older form, 
so far found only in Alaska and Dakota. 
Yet the chances are that this older 
form once covered all the intervening 
territory. That the Eskimo invented 
it is unlikely, because, seeing that it 
reached Dakota, it should also have 
found its way into Greenland, as did 
other Eskimo tools. Furthermore, 
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only the western Eskimo use it. We 
suspect, then, that it was invented by a 
Canadian tribe, many centuries ago, 
and had time to spread to Alaska on 
the one hand and to Dakota on: the 
other before the coming of the’ fur 





The way the Eskimo holds the crooked 
knife. The blade is drawn toward the per-: 
son using it 


trade. When iron became abundant, 
improved blades were made, and so 
the modern form of the knife came to 
prevail. Perhaps its distribution is 
somewhat greater than that of its 
humble stone ancestor, but of that we 
cannot be sure, for in all matters of 
culture, tradition and habit resist inno- 
vations. Europeans and the peoples of 
Central Asia do not draw the knife 
toward them when working down a 
piece of wood, as do the Indians and 
Eskimo who use the crooked knife; 
yet this was the way to use the old 
stone knife. Naturally, then, the Ameri- 
can native found the trader’s knife 
unsatisfactory in shape, but recogniz- 
ing the superiority of its metal, 
improved his own knife rather than 
change his motor habit. 
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The Lava River Tunnel 
A SUBTERRANEAN CONDUIT IN DESCHUTES COUNTY, OREGON, THROUGH 
WHICH AT ONE TIME FLOWED A WHITE-HOT STREAM OF MOLTEN LAVA 


By IRA A. WILLIAMS 


Geologist, Oregon Bureau of Mines and Geology 


OPOGRAPHICALLY the state 

of Oregon is separated by the 

Cascade Range into two parts, 
western Oregon and “central” or 
eastern Oregon. The summit line of 
this range is marked by a series of 
elevated mountain peaks the highest 
of which are snow-limned the year 
round and still carry upon their higher 
slopes the dwindled remains of once 
more-extensive glaciers. 

Between and about these prominent 
peaks, at many places upon the crest 
and upper slopes of the range, there 
are new lava flows, and cinder and 
lava cones where eruption has occurred 
within geologically recent times. In- 
deed, it would appear that a good 
portion of the superstructure of the 
Cascades has been built up by suc- 
cessive and repeated outpourings of 
andesitie and basaltic lavas. Late 
voleanic action continued also as a 
dominating process over large areas 
at the east base of the Cascade Range, 
and hundreds of square miles of con- 
tiguous central Oregon country are 
dotted with craters which were the 
focal points during periods of recent 
violent voleanic eruption. 
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stretches of this interior 
Oregon region—Oregonians call it 
the Inland Empire—are still quite un- 
settled. Stage routes cross it in vari- 
ous directions. It has been live- 
stock range for many years, and into 
the scattered yellow-pine areas that 
are not included in the national forests 
the logging companies are now vigor- 
ously pushing their operations. The 
juniper, a member of the cedar family, 
grows quite generally outside of the 
pine belts, and it, too, is being har- 
vested in quantity for pencil wood. 
Settlement has been slow because of 
the semi-aridity of the climate, this 
limiting condition accounting also for 
the generally sparse covering of vege- 
tation that characterizes much of the 
so-called sage-brush country. 

On account of the low rainfall, soil 
formation has progressed slowly and 
rock surfaces are but little modified 
by alteration or obscured by the accu- 
mulation of the residues of rock decay. 
As a result, many of the primitive 
features of the later lava flows that 
overspread large in central 
Oregon are still in plain view today. 
The existence of open craters leaves no 
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doubt as to the points from which the 
liquid lavas have issued. Cinder cones 
are interspersed among the less con- 
spicuous vents and represent the sites 
where the products of the eruptive 
forces, when they had acquired ex- 
plosive violence, were flung out and 
piled up in heaps on the surface of the 
land. 

A great variety of these recent 
voleanic phenomena is to be observed 
in Deschutes County, which includes 
the geographic center of the state of 
Oregon. The city of Bend on the 
Deschutes River, 150 miles south of 
the Columbia, is the railroad outlet for 
this region. Branches reach Bend 
from both the Union Pacific and the 
North Bank railroads, the main lines 
of which thread the gorge of the 
Columbia for a hundred miles or more 
where it forms the northern boundary 
of Oregon. The novel attractions of 
this region are becoming known and 
accessible to an increasing extent each 
year as highway construction and 
settlement progress. The writer feels 
impelled to undertake the presentation 
of these varied attractions; for there 
are many reasons to believe that with a 
small amount of additional exploita- 
tion they will quickly become the Mecca 
of a tourist traffic comparable with that 
now enjoyed by Oregon’s other wonder 
places,—the Columbia River Gorge, 
the Marble Caves of Josephine County,’ 
established in 1909 as a_ national 
monument, and Crater Lake National 
Park. 

For the present, however, attention 
is to be called to but a single thrilling 
spectacle, an outcome of only one of 
‘he many interesting events which 
uust have accompanied the days of 
(windling voleanic activity,—the Lava 


See Natura History, September-October, 1920, 
p. 396-405. 


River Tunnel. The applicability of 
the name will be appreciated when it is 
stated that this tunnel is but a distine- 
tive form of lava cavern. Other types 
of caverns are found in the region but 
that to be described is the only one as 
yet explored sufficiently to leave no 
question that it formerly served as an 
underground conduit through which 
coursed a river of lava, a stream or 
succession of streams so seething hot 
as to flow for a long distance like 
water. 

The entrance to this tunnel can be 
reached by automobile over a side- 
trip of a mile from one of the main 
arteries of the state highway system, 
the Dalles-California highway, at a 
point twelve miles south of the city of 
Bend. At the present time the region 
is forested by a beautiful open stand of 
yellow-pine timber. Logging opera- 
tions are approaching the location of 
the tunnel and these, if unretarded, 
will greatly affect the attractiveness 
of its surroundings. It is hoped that 
before the day of complete deforesta- 
tion has arrived measures may be 
taken through one agency or another 
to have the Lava River Tunnel and its 
environs permanently preserved as 
an outing and pleasure place as well as 
a natural curiosity. 

So inconspicuous is the surface 
opening into this tunnel that on 
approach one is quite unaware of its 
proximity. Its position is indicated 
by a mere corrugation in the lava sur- 
face, away from the very brink of which 
the stately pines give no suggestion of 
its presence. The entrance consists of 
a shallow rocky trough at each end of 
the bottom of which there is a dungeon- 
dark opening. Careful examination of 
it shows without any question that 
the existence of the underground pas- 
sageway, the Lava River Tunnel, has 
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been revealed to us because here a 
portion of its roof has collapsed. Each 
way, to the southeast and to the north- 
west from the entrance thus adventi- 
tiously produced, the tunnel has been 
traversed for a mile or more. 

The tunnel entrance is near the 
southeast section 26 in 
township 19 south, range 11 east from 
Willamette meridian. Only the part 
that extends northwestward has been 
at all carefully explored and it is in 
this part that the accompanying under- 
ground photographs were made. 

The profile drawing shows a fairly 
regular gradient of the floor, approxi- 
mating two per cent. It is interesting 
to notice also that the slope of the 
ground surface above it is a compara- 
tively even one and of about the same 
angle from the horizontal. The roof 
of the tunnel, that is, the thickness of 
rock between its top and the surface 
of the ground, ranges from eighty to 
ninety feet. Measured from the 
entrance to the point where it is choked 
by a filling of voleanic sand, the north- 
western part of the Lava River Tunnel 
has a length of 5462 fect if there be 
included in the calculation a number of 
moderate crooks in its course. The 
character and lay of the country are 
such as to suggest the likelihood that 
the Lava River Tunnel extends a 
considerable distance farther in a 
northwesterly direction. 

To enter the tunnel, the coolness of 
whose darkening shadows is more often 
than not, at least momentarily, a 
welcome relief from outdoor tempera- 
tures, one clambers down over a steep, 
rather treacherous slope of large broken 
blocks of basaltic lava, the wreckage 
from the downfall of a portion of the 
roof of the structure. At the foot of 
this rocky slope it is apparent at once 
that we are entering a great bore which 


corner. of 


runs through a body of solid lava. 
For its entire length it is surrounded 
by the basalt of this same flow, which 
is at least a hundred feet from top to 
bottom. Thinking of the tunnel as in 
general near if not at the base of the 
flow, we at once get the impression of 
its having existed here as a great open 
tube through which liquid lava moved 
as a subterranean surging white-hot 
stream, long after the enclosing rock, 
itself at one time liquid lava, had come 
to rest, cooled, and solidified. In other 
words, this opening, the traversing of 
whose winding course today excites so 
strong a thrill of interest, is the con- 
duit through which, while the supply 
lasted, the molten stream continued to 
flow down the slope of the old land 
surface until it drained away just where 
we do not know, though more than 
likely through some outlet at a lower 
level in the ancient cafion of the 
Deschutes River. 

As we explore the length of the tun- 
nel, the evidence is profuse that the 
lowering of the stream was not an even 
and continuous process, but one, rather, 
of intermittent or fluctuating nature. 
There were doubtless stages of flood as 
well as intervals of sluggish flow, just 
as in streams of water, and the posi- 
tion of the lava surface rose and 
fell accordingly. 
tunnel walls today are remnants of the 


Clinging to the 


stony current, in some places appear- 
ing as mere projecting slaggy crusts 
and in others as rounded overhanging 
cornice-like shelves, that mark the 
varying levels of the liquid stream. 
Often the entire walls are so decorated, 
the protruding shelves at rare inter- 
vals extending across from one side to 
the other to form a false floor or 
“upper deck” for a little distance. 
The depth of the tunnel, from the 
apex of its ceiling to its floor, ranges 





That the lowering of the lava stream was not an even and continuous process but one 
of fluctuating tendency is abundantly evidenced by the slaggy remnants clinging to the 


walls of the tunnel that mark the varying levels of the molten stream 


The walls and ceiling of the tunnel are coated almost throughout with a glaze of greate! 
or less smoothness, and pendants, stalactite-like in form, decorate the roof in many place- 
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from twenty to thirty-five feet. Its 
width from wall to wall is nearly as 
great. Almost throughout, the walls 
and ceilings are coated with a glaze of 
greater or less smoothness and 
pendants, stalactite-like in form, orna- 
ment the ceiling in many places. These 
are the lava-drip, clinging fragments 
from the plunging current which, 
while yet viscous, assumed by gravity 
a hanging position, and now delusively 
resemble the shapes of icicles or of 
stalactites formed by dripping water 
in limestone caves. 

The deception is more striking still 
when either a single one or a cluster 
of these “lava-cicles’”’ is examined 
closely. It is found that they have a 
highly vesicular texture within and on 
the outside a dense and largely non- 
porous casing. Many of the vesicles 
are elongated up and down, and some 
of the more spikelike and more drawn- 
out of the forms are continuously 
hollow for inches of their length and 
have the lower end of the tube open. 
The last-mentioned feature is so nota- 
ble that one is stirred to wonder if 
the shape and structure of these 
pendants may not have been modified 
to some extent in recent times through 
the deposition of mineral matter by 
trickling waters, evidence of the pres- 
ence of which in certain seasons of the 
year we see in abundance. Neither 
chemical tests nor the petrographic 
microscope, however, lends any assur- 
ance whatever of the validity of this 
conjecture. Chemical tests indicate 
only a natural silicate slag in composi- 
tion, while the microscope reveals the 
presence of a rudimentary set of 
minerals characteristic of the voleanic 
rock basalt, which are, of course, 
formed only through the 
Process of cooling from fusion. 

We are thus left no alternative but 


igneous 


to conclude that not only the mineral 
composition but also the outer shape 
and internal make-up of these ornate 
features of our tunnel are normal re- 
sults of this rather unique, still not so 
very unusual phase of voleanic action, 

the period of activity, decadence, and 
final disappearance of a river of lava. 
The porous texture of the pendants is 
due to the inclusion of rock gases when 
cooling took place, while the open 
hanging tubes are most easily ex- 
plained on the theory that they were 


formed by the solidification of a 


scum or outside crust of lava slag, 
inside of 


from the which the still 





The form and character of the surface of a 
lava stalactite is well illustrated by this speci- 
men. Approximately one-sixth actual size 


liquid froth drained out to the last 
drop, leaving an empty shell and in 
some instances even failing to seal the 
tip end of the tube. 

At a few places in the more than mile 
length of tunnel that extends from the 
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opening to the northwest, portions of 
the roof have broken down and one 
must clamber with extreme caution in 
the dungeon darkness over heaps of 
large lava blocks. This is the excep- 
tion, however, and throughout most 
of its explored extent, the tunnel dis- 
plays such a perfection of design as to 
resemble the best of man-made tunnels. 
Its dimensions and its shape were 
determined by the pressure of the 
moving stream of lava that was fore- 
ing its way down the long slope while 
the surrounding portions of the great 
flood were congealing into solid rock. 
After taking shape it accommodated 
for a long time a fluctuating but in 
general dwindling strength of current 
until, the supply exhausted, the stream 
went dry and its bed was deserted. 

In the drying up or final draining 
of the channel, portions of the molten 
stream would settle into depressions 
in the floor, there to cool and solidify. 
As movement finally ceased, even 
stretches of the bed were at the last 
covered by a scraggy veneer of these 
lava dregs, frozen into solid rock as we 
now find them. The photograph 
on page 169 shows a very character- 
istic phase of this scoriaceous slaggy 
lava floor. It now displays the very 
features it possessed when first it 
hardened and forward motion of the 
ropy stream ended. In the view the 
diagonal and rather indistinctly parallel 
curving of the shadow lines on the 
floor mark the direction of the strains 
of flowage, the tendency being for the 
middle portions of the stream to forge 
ahead in relation to the more slowly 
moving side parts whose friction with 
and tendency to freeze to the tunnel 
walls became ever greater as the temper- 
ature lowered and motion became less. 

Where the floor of the 
not so paved with the 


tunnel is 
hardened 
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final settlings from the lava stream, 
which, by the way, produce a surface 
that is rather more than _ usually 
destructive of shoe leather, it is quite 
generally covered by a filling of voleanic 
sand. In contrast, the sand affords a 
surface most delightful to walk over. 
While no evidence has as yet been 
found to suggest that the tunnel was 
ever occupied by a stream of water, or 
that the sand filling could have had 
that origin, its deposition in the tunne] 
is an event post-dating entirely vaca- 
tion by the lava stream, though long 
before the present time. Where the 
sand really did come from is an inter- 
esting question. It has been suggested 
that earthquake tremors may have 
raised the sand through crevices from 
beds of it which are known to exist 
below the later basaltic lavas. It may, 
on the other hand, have filtered in 
through cracks from above. At any 
rate, in places in the tunnel the sand 
is many feet in depth, its surface 
here and there approaching the ceiling, 
and finally, as shown in the profile 
sketch, it chokes the bore completely 
blocking further penetration. In case an 
attempt is made to open up the tunnel 
further by excavation in the sand that 
now closes its northwest end, it will 
probably be found that at intervals its 
course is interrupted by falls of lava 
from its roof as well as by the sand. 
The present surface of the 
varies from a quite smooth or slightly 
pitted condition to one of varied relief, 
produced by the sculpturing action of 
water dripping from the ceiling and 
side-walls during the wetter parts of 
the year. The accompanying photo- 
graph shows the extent to which the 
erosion of the sand has progressed in 
Apparently the quantity of 
water that finds its way into the tunnel 
is so considerable at times that by its 


sand 


places. 
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erosive action many of the common 
types of land forms are reproduced on a 
small seale. Here, molded in the sand 
which composes the walls of this 
diminutive Grand Cafion, are pinnacles 
and pillars, sharp gulches and interven- 
ing miniature mesas,—reproductions 
on a pygmy scale of many of the land 
features that often result from the 
rapid work of water in comparatively 
soft rock materials. The shelf beneath 
the tunnel arch in the rear is the top 
of the sand fill. From this level to the 
bottom of the “cafion” in the fore- 
ground is a vertical depth of about 
twenty-five feet. 

Within approximately one mile of 
length, represented by the northwest 
part of our rock-bound tunnel—which, 
as we have seen, is but the deserted 
course of a once rapidly flowing river 
of liquid lava—are displayed, as might 
not be appreciated at first thought, 
very few of the characteristic features 
that would be presented by a similar 
underground channel formerly occu- 
pied by a river of water. In either 
case there would be, of course, first of 
all the bore itself. This tunnel came 
into being and was maintained to the 
end beeause of the heat and conse- 
quent liquid state of a portion of a 
lava flow. Once formed, its walls and 
ceilings were glazed and tastefully dee- 
orated by the splashings from the tor- 
rential white-hot stream, as to the tur- 
bulence of whose rapids and cataracts 





as well as the serenity of whose pools, 
we can only conjecture. When the 
‘upply failed, portions of the lava 
~tream hardened, some clinging to the 
shore lines as it were, shelves of it 


fastening against the walls of the 
tunnel, pools of it resting in the chan- 
nel bed. 

Similarly would a water stream 
seck out a subterranean passage or, 
more often than not, would find 
one ready-made; and upon desertion, 
water being a liquid ordinarily, would 
drain away completely, the wet of its 
splashings against the enclosing walls 
evaporating into the air and even the 
icy crusts of winter, if such there 
were, disappearing with the sueceeding 
springtime. As a result there would 
be found in after years no such indeli- 
ble details of the record of past events 
as are open to inspection in this tun- 
nel of the lava river where not only 
main chapters are set forth, but a 
profusion of successive paragraphs of 
its story, and even poignant sentences 
and lines that throw light on its life 
history. 

We revel in the reading of this 
story, partly perhaps because much 
of it must be done through the waver- 
ing shadows of a flickering torch or 
vandle flame one hundred feet below 
ground, but mainly because thereby 
we are forging one more thrilling link 
between the present and a most stir- 
ring prehistoric past in central Oregon. 
There is, too, a possible economic 
application of our reading of the story, 
since the projection of the tunnel in 
a continued westerly direction beyond 
where it is now sealed with sand, would 
appear to take it within a short dis- 
tance directly beneath the floor of a 
proposed reservoir site which is to be 
the nucleus of an irrigation project of 
considerable magnitude. 











Cape Mountain terminates the range which extends along Seward Peninsula, Alaska, the 


westernmost extremity being known as Cape Prince of Wales. 


The mountain rises sheer 


from the water’s edge, but slopes more gently from the tundra country. The higher benches 
were free of snow by June first, and migratory birds were abundant. 


The Haunts of the Emperor Goose 


By ALFRED M. BAILEY 


Of the Colorado Museum of Natural History 


APE PRINCE OF WALES, the 
westernmost promontory — in 
North America, has long been of 

interest to naturalists because of its 
nearness to Asia, the two continents 
being separated by a scant forty miles. 
Bering Strait acts as a barrier, but the 
Diomede Islands serve as stepping 
stones, so that Old-World forms of bird 
life might well be expected to take 
advantage of the short flight from the 
Old World to the New. The Cape is 
just south of the Arctic Cirele—a 
precipitous, rugged mountain which 
seems to draw the winds from all 
points, making the territory immedi- 
ately around a veritable blowhole and 
giving Wales, the littie Eskimo settle- 
ment, the unenviable reputation of 
having the worst all-the-year-around 
climate in Alaska. 
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I had made the long trip down from 
Point Barrow by dog team over the 
winter trail, a distance of about 750 
miles, purposely to study the birds of 
the Cape and to collect a group of 
walrus. A backward spring with 
much ice, southern gales, fog, snow, 
and rain, made the nesting season 
later than I was led to expect from m\ 
experience in other parts of Alaska. 
so that, although I was engaged i 
collecting my walrus group until 
nearly the latter part of June, there 
was still ample time to do a little field 
work among the nesting birds. Orni- 
thologists are always interested in th 
ivory gull, the Mongolian plover. 
the emperor goose, and the spectacle, 
Steller’s, and king eider, and as this 
region had never been worked by 0! 
interested in birds, it was my hope 10 
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take specimens of some of these rare 
species. The spring work on the 
Arctic pack brought me a series of 
ivory gulls, and a Mongolian plover 
was secured along the sandy shores of 
Lopp Lagoon. The tundra at that time 
was still in its winter cloak of white, 
but as the higher benches of the Cape 
became bare, the migrants from the 
south arrived in numbers. 

June found the tundra nearly free of 
snow but the northern slopes of the 
mountains were still white—only the 
prominent shoulders being exposed, 
and over the great expanse could be 
seen the various kinds of Arctic birds, 
carrying on their courtships and pre- 
paring to rear their young. The sand- 
pipers of different species were the 
most common, but snow geese, cranes, 
and swans hurried northward, and a 
few red-spotted blue-throats drifted 
across the channel from Siberia. 

Lopp Lagoon, a great shallow lake 
extending to the northward from Cape 
Prince of Wales, is separated from 
Bering Strait by only a narrow neck 
of land. It was along this lagoon that 
I hoped to spend some time. The 
latter part of June all arrangements 
were completed. The shore ice had 
gone out, making it possible for us to 
skirt the coast in the little skiff which 
I had secured for the purpose, but the 
adverse weather conditions and heavy 
surf made it impossible for us to leave. 
After a week’s waiting I had the boat 
pulled across the tundra to the shore of 
the lagoon, and about midnight, July 
3, got under way with two Eskimos, 
Nagozruk and Tavok. 

To an ornithologist the tundra at 
midnight is a real delight, for the sun 
is just below the horizon, giving relief 
from the glare of the long Arctic day, 
but with light still strong enough for 
observations. The birds are resting, 
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often flushing from under foot, al- 
though the little sandpipers quickly 
return to the nest once the intruder 
has passed. On this particular evening 
we flushed flocks of old squaws lined 
upon the ice of the lagoon, for even at 
this late date the ice had melted only 
along the shore. A dozen or more red- 
throated and Pacific loons milled about 
overhead, darting by with arrow-like 
directness and often as not, after 
making a great detour, again passing 
above us. 

The first day’s work on that trip 
was strenuous, for the ice reached the 
shore in many places, making it neces- 
sary for us to drag the boat across, and 
often the water was so shallow that we 
grounded. Then, even though the 
three of us tugged at the shoulder 
straps, we would advance only inch 
by inch—and sometimes we failed to 
make any perceptible progress. 

It was very windy on the Fourth, 
but we made good headway notwith- 
standing and picked up a few speci- 
mens. The first emperor goose to fall 
to a collector’s gun is apt to furnish a 
thrill. I had been studying the shore 
line with the binoculars as we worked 
along, and when I noted a pair of these 
birds standing on a tundra hummock, I 
motioned to my Eskimos to take me 
ashore. The ground was practically 
level, but by taking advantage of 
slight depressions I managed to get 
within shooting distance before the 
birds flushed, dropping the male upon 
the ice of a small pond. Two hundred 
yards beyond was another pair; the 
stalking was repeated and this time a 
female was taken. I had been in 
plain sight all the time, from which it 
may be inferred that the emperor goose 
is ordinarily rather unwary. As I was 
admiring the two birds I had secured, 
I saw a long string of geese far out over 
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The first nest of an emperor goose that we found was on the small islet beyond the drift log. 
Water birds prefer islands for nesting sites because of the greater protection from predatory 


animals 


Lopp Lagoon. fairly high in the air. 
They suddenly dropped close to the 
ice and swerved directly ashore, the 
whole string passing at close range— 
and two more geese fell softly into the 
moss. 

We camped that evening on a gravel 
bar, and as we felt a little “mukki” 
we turned in about six o’clock and 
slept until sun-up. The day was 
typical of the region—fog with driz- 
zling rain—but we broke camp and 
started on our tour of investigation, 
visiting three small islands near by. 
Several flocks of emperor geese were 
seen, and in the course of the morning 
I added four more birds and my first 
set of eggs to the collection. The site 
from which the eggs were obtained was 
a little mound in a small pond on one 
of the mud-lump islands and its dis- 
covery was due to our flushing the 
nesting bird. She did not allow us to 
approach within thirty feet of her 


before taking to wing, but she took the 
precaution of covering her two eggs 
with a mantle of down. I set my 
camera with a long string leading over 
a bank, thinking that unobserved we 
might be able later to photograph her, 
but upon our return after an absence 
of two hours I found her still resting on 
the sand bar on which she had first 
alighted. 

Emperor geese are the only forms 
usually seen along Lopp Lagoon during 
the nesting season, although I observed 
a few snow geese and black brant dur- 
ing the week. It has been supposed 
that the center of abundance of the 
emperor geese is on St. Lawrence 
Island, but I believe they are equall) 
numerous along the flat coast land 
bordering Kotzebue Sound on _ the 
south. The natives told me _ that 
Canada geese nested along the Serpen- 
tine River, but I did not see a single 
bird all spring that I could identify a+ 








THE HAUNTS OF THE EMPEROR GOOSE 


such. The emperor goose is not much 
larger in body than a male Pacific 
eider, and is as unsuspicious, so it is 
not difficult to bag. The geese fly 


low over the tundra, skirting along the 
edge of the lagoons, and flocks of 


twenty or more often congregate on 
the gravel bars, where they loom up 
conspicuously. It that the 
nesting birds off duty band together 
with the immature and non-nesting 
birds to feed, for several specimens 


seems 


Nest of the emperor goose.—Water birds of the Arctic usually conceal their eggs under 


‘ mantle of down, as indicated in the upper picture. 


Predatory birds, especially jaegers, 


ire constantly working the tundra, searching for eggs, and destroy great numbers 











At the mouth of the third river from Wales, which the natives eall Mil-a-ka-tavik, is an 
abandoned Eskimo village. Its caches and igloos are gradually disintegrating, but there 
remains evidence of the prowess of the former inhabitants. When we visited the site, 
numerous skulls of polar bears and walrus lay about and the gigantic bones of whales 
helped support the igloos 





Many of the Eskimos were “‘buried” near the abandoned village, the coffin being a rud 
box fashioned from drift wood, which was merely placed upon the tundra and left to decay 
The Eskimos put the possessions of the “‘mukki-man”’ at the grave, old canoe frames, guns 
and dishes being scattered in the near vicinity 








NATURAL 


which I took from flocks had their 
breasts partly picked. These geese are 
rarely seen far inland although they 
occasionally nest along the ponds quite 
far back from salt water. A roaring 
surf or grinding ice floes are ideal 
backgrounds for these beautiful birds, 
and we were continually seeing small 
groups of them while working along 
the coast. 

We followed along the shore of the 
lagoon, headed for the third river from 
Wales. As the evening advanced, the 
water became glassy and reflected the 
snow-patched mountain ranges of the 
mainland in the violet and 
swimming ducks and loons were muir- 
rored, their sizes grotesquely exag- 
gerated. Several nests of glaucous 
gulls on near-by shell keys were {ad- 
vertised by the adult birds hovering 
overhead; long strings of old squaws 
scurried across the water as they took 
to wing, and an occasional small flock 
of geese curved away as we frightened 
them from their evening roosting place. 

The details of an ornithologist’s 
excursions afield are monotonous 
enough, and mine were no exception, 
for on rising each morning we had our 
usual breakfast of rice, eggs, and fried 
goose, followed by the tedious tramps 
across the tundra. It was my custom 
to send the Eskimos in the opposite 
direction from that which I chose to 
pursue, and when they found a nest, 
they would mark it in order that I 
might make positive identification 
later. 


sheen. 


"he next few days were spent in the 
Vicinity of the third river, which the 
natives called Mil-a-ka-tavik. Our 
camp was located at its mouth, where 
the remains of an old-time Eskimo 
village still stand: a few ruined igloos 
gradually disintegrating and the skele- 
tons of some of the former inhabitants 
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scattered here and there. The natives 
had “buried” their dead in crude boxes 
of drift wood, which soon decayed, 
allowing the moss-covered bones to be 
scattered over the tundra. 

Redpolls, Siberian yellow wagtails, 
snow buntings, and longspurs congre- 
gated about the village site, and I found 
a nest containing four naked little wag- 
tails under one of the foundations of a 





Our 


Camp along the Mil-a-ka-tavik. 
tent was always placed where it could be 
Seen for a great distance, for there are few 


landmarks the tundra to aid the 


collector 


upon 


decaying igloo. The semipalmated 
sandpiper replaced the western, which 
was the common form at Wales, only 
twenty miles away, and already the 
little chicks were beginning to appear. 
Red-backed sandpipers were numerous 
and an occasional Aleutian curved 
away at our approach. We found 
collecting profitable enough in that 
vicinity, taking a few eggs and speci- 
mens of the different jaegers, yellow- 
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billed loons, and Steller’s eider. Dur- 
ing the entire time the wind blew with 
such severity on shore that we could 
not venture into Bering Strait as was 
my desire. I had intended to run down 
the coast about thirty miles, but under 
the circumstances I finally had to give 
up the idea and instead headed for 
Mint River, on the mainland shore of 
Lopp Lagoon. 


Habitat group 
of the emperor 
goose at the 
Colorado Mu- 
seum of Nat- 
ural History. 
These geese 
rarely occur 
far inland al- 
they 


occasionally 


though 
nest along 
ponds far back 
from salt 


water 


It was a wonderful day, the finest of 
the trip, and Mint River proved an 
attraction to me because of its wil- 
lows, some of them being five feet or 
more high—the first trees I had seen 
in more than a year! As we entered 
its shallow mouth, three geese dropped 
on a bar about one hundred yards 
away and Nagozruk showed his skill 
with the rifle by killing one of them. 

The river was so swift we had to 
tow our boat along until we could find 
a suitable camping place above the 
muddy flats bordering the lagoon, but 
the work was enjoyable because of the 
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difference in scenery. The mountain 
ranges were clear cut, with their snow- 
patched valleys standing out in con- 
trast with the blue ridges, and great 
snow banks lining the steep walls where 
the stream had cut its way through the 
high tundra. Several pairs of Pacific 
godwits, a flock of curlews, and numer- 
ous loons were seen, while willow ptar- 
migan were continually flushing, so 
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that I could hardly wait until camp 
was pitched and I was free to go afield. 
I searcely hoped to find nesting 


‘geese so far back from the lagoon, but 


worked the shore of Mint River care- 
fully while the Eskimos went far back 
on the tundra. Cranes, loons, a pair 
of swans, and various birds 
were noted, and an occasional distant 
flock of emperor geese, but no nests ol 
the last mentioned were found until 
my return toward camp when I nearly 
walked upon a brooding bird. ‘The 
nest was about twenty feet back from a 
small pond, on a moss-covered mound. 


shore 
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The eggs were very conspicuous against 
their dark background, and a long- 
tailed jaeger circling near seemed quite 
interested. 

The next day I covered a chain of 
ponds lying along the foothills of the 
mountain range, really on a search for 
the eggs of the yellow-billed loon, and 
there found my last set of goose eggs. 
Although it was July, the day was cold, 
disagreeable, and drizzly, with occa- 
sional flurries of snow. I had been 
out several hours with little success 
when I finally saw a goose feeding 
along a large pond, on which were also 
several yellow-billed loons. As I 
approached, the goose flew, and then as 
I neared the feeding grounds, I flushed 
the mate, which alighted in the water 
within twenty-five feet of me. The 
nest from which the bird had flown was 
made up of coarse grass, lined with 
down, and contained five eggs. They 


were rather badly incubated as were 
the others which I took on the trip, 
including the set of two. 

The following morning we started 
on our return trip to Wales, twenty- 
five miles away. A couple of yellow- 
billed loons were collected but for 
the most part we were too busy to 
hunt. We rowed and towed against 
a head wind, and at sundown had 
reached the first river, about eleven 
miles from the village; then we fol- 
lowed along the seaward shore of 
Bering Strait until we were forced to 
land because of the ice blocking the 
channel. We had no food but bird 
meat and not a dry piece of clothing 
among the three of us, so we cached 
our specimens and walked the rest of 
the way to Wales, getting in at seven 
o’clock in the morning, tired but satis- 
fied with our little jaunt over the 
domain of the emperor goose. 





The drifting pack 








Natural Root Graft and the Overgrowth of 
Stumps of Conifers 
By C. C. PEMBERTON 


HE natural graftage which so 

frequently takes place between 

trees of the same species is a 
phase of plant life well worthy of the 
attention of the nature lover. When it 
occurs between roots of coniferous 
trees, it often produces a result which is 
of great biological interest and which 
has, in the past, provoked much dis- 
cussion and comment. 

As an art of the horticulturist, graft- 
age has been known and _ practised 
from time immemorial and its uses and 
mode of accomplishment have, there- 
fore, received abundant study and 
experimental research. 

Natural graftage, on the other hand, 
received comparatively scant 
attention. It has been looked upon 
largely as an accidental natural phe- 
nomenon. That it is in any way a 
tropism or a parasitic reaction does not 
seem to have been fully recognized. 
The frequency of its occurrence, the 
‘auses conducive to its attainment, 
and the results that follow, have not 
apparently received much attention. 

Natural grafts between the stems 
and branches of a single tree, or 
between those of different individuals 
of the same species, have been noted 
very often. The union has generally 
been attributed to the different mem- 
coming in contact with each 
other and friction and pressure expos- 
ing the cambium and causing a graft. 

Natural grafts between roots—either 
by the inarching of those of a single 
tree or the grafting together of the 
roots of several trees of the same 
species—is a well-known occurrence, 
though to what extent and under what 
circumstances these grafts will occur is 


has 


bers 
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at present unknown and the causes 
conducive to the result are very difficult 
to determine. One reason for this is 
that in broadleaf trees (and a few 
conifers) root sprouts may develop to 
such an extent that there is every 
appearance of root graftage on an 
extensive scale. 

The clearing from the land of the 
virgin forest growth with which this 
continent was originally provided must 
for several centuries have given plenty 
of opportunity to agriculturists to 
study the phenomenon and to observe 
whether root graft prevailed as a rule, 
or whether it was a rare occurrence, 
and also to determine what conditions 
were favorable to root graft. It does 
not seem, however, to have been 
deemed worth while to collect data. 

In a number of species of conifers 
a very spectacular phenomenon has 
drawn attention to the prevalence of 
root graft. It consists of a peculiar 
condition of vitality which the stumps 
of coniferous trees sometimes retain 
after the stems have been felled and 
the stumps thereby deprived of foliage. 
These stumps heal over the cut and for 
vears continue to form fresh, woody 
matter. The characteristic first at- 
tracted attention in Europe a good 
while ago and it has since, from time 
to time, raised considerable discussion. 
It is now generally conceded that the 
cause is the grafting of the roots of 
the stump with those of standing trees 
of the same species in the vicinity. 
Some people, however, still have doubts, 
especially where stumps are found very 
remote from standing trees. 

These overgrown stumps have been 
found in various parts of the world. 














They seem, however, to be absent 
from the eastern part of Canada and 
from the northern and eastern portions 
of the United States. If it is a fact 
that they are entirely absent from these 
regions, then the circumstance may 
be due, perhaps, to the long resting 
period during the winter in these 
localities, which may in some way 
prevent natural graftage of the roots. 
The outside bark may harden and lose 
vitality more quickly. 

Irrespective of root graft being 
indicated by the presence of capped- 
over stumps, it is often observable 
directly in Douglas fir, the big roots of 
which spread along the surface of the 
ground. Sometimes this root graft 
between adjacent trees will develop 
into quite a bar, or wall, of wood 
connecting the two trees. Very exten- 
sive continuity of root systems has 
been noted in western hemlock 
(Tsuga heterophylla) on the west coast 
of Vancouver Island, where erosion has 
exposed the roots to view. It has not 
been determined, however, whether 
this is due to root grafting or sprouting. 

Graftage is not due to contact and 
pressure alone, for there are plenty of 
instances where trees of the same 
species are found with their stems 
or roots tightly wedged together but 
without graftage ensuing. The point 
whether the bark remains vital or does 
not do so is, therefore, when the trees 
«ure of the same or closely allied species, 
probably the deciding factor. Many 
instances are to be found where stems 
or roots of trees of remote relationship 
‘ire wedged tightly together, but noth- 
ing in the nature of graftage has taken 
place. In this connection it should 
not be overlooked that it is said that 
graft hybrids can be produced artifi- 


cally and the finding of natural grafts - 


actually existing between trees of 
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remote genera has also been reported. 

The biological aspect of the phe- 
nomenon of natural graftage and of 
its attendant power in coniferous trees 
of maintaining the vitality in distant 
stumps, so that they cap over, is of 
absorbing interest. Evidently it is an 
indisputable fact that with some coni- 
fers a foliage-possessing tree can, by 
root graft, transmit life-giving sap to 
the stump of a felled tree of the same 
species. It also appears that this 
stump can in turn transmit the sap by 
further root graft to remote stumps 
which are too far away from the foliage 
tree to enable direct root graft to take 
place. <A chain of indirect root grafts 
may, therefore, be the explanation why 
apparently isolated stumps show bulky 
overgrowth. 

The practicability of the application 
of this wonderous creative power to 
economic use may be worth investiga- 
tion. The root graftage should be 
capable of artificial accomplishment 
without much difficulty. Metal or 
concrete tops for use or ornament 
could be inserted on freshly cut stumps 
and would then become enveloped by 
the overgrowth. The stumps would 
thus serve as living pillars. Once root 
graft were established, the life of a 
stump could be made coextensive with 
that of the living tree from which it 
derived its vitality. On the other 
hand, if the standing tree utilizes the 
root systems of the stump, then trees 
in positions of drouth and paucity of 
soil might, by root graft, be made to 
obtain water and nutrition from stumps 
in damp, rich soil. In fact, a wide 
field for experimental research and in- 
vestigation of the phenomena of root 
graft and overgrowth of stumps seems 
to await exploration. 


In California root systems of ‘‘gophered"’ orange 
trees are said to be successfully renewed by ingrafting 
saplings to the trunk of the ‘‘gophered” tree. 








Natural Graftage 


DIFFERENT PHASES OF THIS PHENOMENON ARE ILLUSTRATED BY THE 
FOLLOWING SERIES OF PHOTOGRAPHS TAKEN IN THE OPEN 
PARKLANDS OF THE SOUTHERN PART OF VANCOUVER 

ISLAND IN THE VICINITY OF VICTORIA 


DerscrIBED By C. C. PEMBERTON 
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NATURAL GRAFT OF STEMS 
Natural graftage between stems and branches arises in a variety of ways. In the picture on the left are shown 
two stems of the Garry oak, Quercus Garryana, that are grafted together. When subsequently this compound tre 
was felled, the two stems broke apart and disclosed the mode in which the graft had occurred. Instems of trees tl 
descending sap causes an increase of girth to take place by degrees downward. In this instance it could be seen that 
the graft had started at the top where the stems, due to their respective girth increases, had met. The impact ha 
evidently induced the graftage, which had proceeded thence in a curved or horseshoe shape outward and downya! 
At the lower end there is a space in which the stems of both trees have retained their bark intact. 


In the picture on the right the tip of a branch from the stem of a western red cedar, Thuja plicata, evident!» 
became grafted to the stem of another cedar of this species. The branch thus linking the two trees seems to ha\ 
formed a guide for the girth increases of both stems, which approached each other along the branch and culminat 
in a natural graft of the stems. Since the picture was taken, the trees have been destroyed by fire 
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In this instance it is apparent that the roots of two Douglas fir trees, Pseudotsuga tarifolia, crossed each other's 
path and that at the point of contact a complete natural graft took place. The Douglas fir on the right is flanked 
by two grand firs, Abies grandis, while other grand firs are to be seen in the background 





As a result of pressure, due to their being crowded together in a pocket of soil, five saplings of the Douglas fir 
‘dotsuga taxifolia, became firmly grafted together. They were subsequently overturned in a gale 














WHERE CRAFTAGE EAS FAILED TO TAKE PLACE “ 


This illustration not only tends to show that trees of distant relationship do not readily intergraft, even whe 
pressed tightly together, but also incidentally emphasizes the great difference in mode of growth form between t! 
coniferous trees of the fir type and broadleaf trees. One of the limbs of the Garry oak, Quercus Garryana, ha 
crossed the path of a Douglas fir, Pseudotsuga tazifolia, that was pushing its way upward. The girth increase « 
each subsequently brought them into contact but no union or graftage followed and the fir gradually overcame t! 
oak either by suppressing it through shade or by choking it through constriction 
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A seedling grand fir, Abies grandis, had lodged practically over the top of a large lateral root from a big Douglas 
fir, Pseudotsuga taxifolia. As these two trees of more or less distant relationship grew larger, the base of the stem 
of the grand fir, as well as its roots, came in contact with the underlying roots of the Douglas fir and there was 
evidently great pressure, for the roots of the grand fir indented those of the Douglas fir. No graftage, however, 
resulted from the pressure. After the felling of the trees and the consequent drying out of the roots, they rattled when 
shaken and, after they were sawed apart, the bark of each species proved to be intact 








When there is depth of soil, the grand fir, Abies grandis, has often a large tap root and also spreading lateral 
secondary roots. When the rich top soil is shallow and underlaid by stiff hard gravel or clay, the tap root is pre 
vented from growing to a great depth. The lateral roots, however, are prone to send down a series of rvots like tap 
roots. These come from the underside of the lateral roots like the prongs from a harrow and penetrate down to the 
hard soil or clay. The two grand firs shown in the illustration had been growing on a gravel mound and the down- 
ward direction of all of the roots was undoubtedly due to a quest for moisture and nutrition supplemental to the 
potent tendency of this tree to react to gravity. The lateral roots thus drawn downward had crossed each other's 
paths and the girth increase of each had induced graftage 
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STUMP AND ROOT SPROUTS 


In the center of the picture is a large stump of a Garry oak tree, Quercus Garryana. On the left is a sapling 
that has sprung from the rim of that stump. On the right is another sapling which is apparently a root sprout 
As well as being examples of stump and root sprouts, both saplings show the healing-over of cuts made in the 
pruning off of limbs, and it is noteworthy that the healings in these cases are in the form of a ring from the outside, 
uniting in the center into a cap of wood. The cap will not form over a hollow; there must be wood or 
some other material to support it. In contrast to the broadleaf trees, few conifers can produce stump or 
root sprouts and consequently, unless united through root graft to a tree of the same species still possessing its 
crown, the stumps of most species of conifers die 
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The assertion that living stumps, such as those of the Douglas fir, Pseudotsuga taxifolia, in the illustration, could 
It was deemed impossible that stumps could remain alive after the 


exist at all was at first received with derision. 
y foliage by stump sprouts. When, 


loss of their foliage through the felling of the stem and without developing new 
however, it was proved that stumps did actually remain alive in this miraculous manner, the cause became a 
subject of much controversy. That the living condition was a phase, or result, of natural graftage of roots was 
doubted, and many considered that the phenomenon might be due to the reserve material which enables stumps of 
broadleaf trees to sprout from the rim of a felled individual. It is now generally admitted, however, that the root 

graft theory is the true explanation of the occurrence. The stumps in the illustration are good examples of the 
uppearance commonly presented by the healing and overgrowth. In this instance the root graft has evidently been 
induced by the shallow soil, and the healing of the more remote stumps is as potent as that of the stump of the twin 
stem of the foster tree 


These stumps, as can be seen, are veritable living posts 
of the stumps of trees of much greater size. it is conceivable that by artificial root graft the foster trees could be 


renewed from time to time and that, therefore, the posts could be made to last forever 


Inasmuch as small saplings can cause the overgrowt] 
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The stumps are situated between the two 


™ In this illustration the overgrowth of stumps of grand fir is shown. 
oster trees of the same species. The grafting together of the roots of the stumps and those of the foster trees is plain- 


ly visible on the ground, though not shown in the photograph. In this insts ance the capping-over of the stumps is 
hot completed and the overgrowth has not materially increased for several years. Quite often the center of the 


Stump decays and leaves merely a rim of live wood 
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NOTES 


VERTEBRATE FOSSILS 

A FORERUNNER OF THE HorRNED DINo- 
saurs.—The hope—one might almost say the 
conviction—has been entertained from the 
time the Third Asiatic Expedition began its 
work that it would discover in the fossil beds 
of Asia the prototypes of certain of the forms 
inhabiting western North America during the 
latter part of the Age of Reptiles and the early 
part of the Age of Mammals, thus tending to 
substantiate the view held by Professor 
Henry Fairfield Osborn, Dr. W. D. Matthew, 
and others, that these forms were immigrants 
from the Old World. An important piece of 
evidence of this character has recently come 
to light. A skull casually discovered by Mr. 
J. B. Shackleford, the photographer of the 
expedition, during a brief halt made in the 
course of the trip into Mongolia last summer, 
turns out upon examination to be of a type 
ancestral to the ceretopsians, which are known 
only from the Upper Cretaceous. These 
herbivorous dinosaurs, that carry on their dis- 
proportionately large head an armature of 
horns—two in the case of Diceratops, three 
in the case of Monoclonius and of Triceratops 
are among the most grotesque and startling 
of the goblin-like animals of the past. 

Standing in front of the huge skull of 
Triceratops prorsus in the American Museum 
and extending one’s arms with fingers out- 
stretched, one covers roughly the length of the 
head from the beaklike mouth to the bony 
crest at the back of the skull. Compared with 
this specimen, the skull, eight inches in length, 
of the recently discovered ancestral form of 
the ceratopsians is tiny indeed. Moreover, 
the latter lacks the horns that are so conspicu- 
ous on the ceratopsians of the Upper Creta- 
ous. Nevertheless, its relationship to these 
ceratopsians is evidenced by the fact that the 
jaws, teeth, and the portion of the crest 
below and behind the eyes are similar to 
the corresponding parts in these reptiles. 

Could the newly discovered fossil be 
merely the voung of a horned species? The 
assumption is negatived by the fact that most 
of the sutures, or lines of contact of the skull 
bones, are well united and the teeth are much 
worn. The specimen is not an immature 
individual but an ancestral type, standing in 
much the same relation to the ceratopsians 
of the Upper Cretaceous as the primitive 
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hornless titanotheres of the early part of 
the Age of Mammals stood to their gigantic 
descendants. 

Dr. W. K. Gregory and Mr. Walter Granger 
are jointly preparing a paper that will be 
published in the American Museum series, 
Novitates, and that will describe this remark- 
able skull and other parts of the skeleton that 
are little by little being worked out from the 
reck in which they were embedded. 


NEW YORK ZOOLOGICAL SOCIETY 

THE Pycmy ELEPHANT.—A great event in 
the annals of the New York Zoological Society 
was the recent arrival at this port of a second 
specimen of the pygmy elephant, known as 
Loxodon pumilio. The first specimen, which 
reached the Zoological Park in 1905, was the 
type of this pygmy species, for, while it was 
still in the possession of Carl Hagenbeck 
prior to shipment to this country, it was used 
by the Berlin naturalist, Doctor Noakes, for 
the scientific description of the species. This 
precious type animal, on its decease after a 
painful illness, was presented to the American 
Museum and in due time will be mounted and 
placed on exhibition. 

The second young pygmy elephant, a 
female about two and one-half years old, 
reached the Zoological Park at half past six on 
the evening of December 6. The little creature 
is only thirty-six inches high; it is plump and 
hardy and seems fully resolved to live and to 
enjoy life. It is a little weak in its right hind 
leg, of which the fibula was once broken, but 
the injured part has been placed in a brace by 
Doctor Blair until the leg becomes strong. 

The arrival of the pygmy caused a great 
sensation. Its advent was heralded abroad 
by all the newspapers and by radio. Several 
newspaper men, armed with cameras, went to 
the Park early on the morning of December 7 
and photographed the pygmy under flash- 
light. These photographs were sent all over 
the United States. 

Thus through the acquisition of the first and 
second specimens of the pygmy elephant from 
the type region of the Congo and West Africa, 
this animal, long regarded as mythical, has 
come into the light of science as an established 
fact. The new specimen was obtained through 
persistent efforts on the part of the New York 
Zoological Society and the discovery in 








eet es 





NOTES 193 


London of a man, Captain E. A. Cunning- 
ham, willing to share the risks involved in its 
pursuit and capture. We learn that the 
Zoological Society paid a very handsome price 
for the animal but the little elephant is cer- 
tainly worth the sum expended, because it is 
one of the greatest of zoélogical rarities. 


ASIA 

Motion PicTrurRES OF THE EXPEDITION TO 
Moncoouia.—On January 17, Mr. J. B. 
Shackleford, the official photographer of the 
Third Asiatic Expedition, gave a preliminary 
demonstration in the American Museum of 
the motion pictures he secured during the 
trip which Mr. Roy Chapman Andrews and 
his associates made with auto trucks and 
laden camels into the heart of Mongolia. 
Of such a spectacular and valuable character 
have been the discoveries of the expedition in 
this neglected area of the Old World that 
unusual interest attaches to the motion pic- 
ture record of the undertaking, indicating as 
that record does, through the swiftly chang- 
ing scenes flashed upon the screen, the 
diversity of the work in which the expedition 
has been engaged and the bizarre attractive- 
ness of the region traversed. President Henry 
Fairfield Osborn, in his remarks at the close, 
said the pictures were as valuable in present- 
ing nomad life as those of ““Nanook of the 
North” in making known the life of the Arctic. 
Mr. Louis D. Froelick, the publisher of Asia, 
who was also present, paid tribute to their 
quality and expressed pleasure that the 
American Asiatic Association and Asia on the 
one hand and the American Museum on the 
other were jointly associated in the expedition. 

The pictures shown were devoted to that 
portion of the trip that lay beyond Urga. 
The opening scene showed the stately camels 
—seventy-five in number and each bearing a 
well-distributed burden of 600 pounds 
they struggled to their feet at the breaking-up 
of camp, to resume their trudging progress 
into the desert. The plodding caravan and 
the scouting automobiles passed many scenes 
of quaint interest. The religious edifices of 
the lamas, reminiscent in their architecture 
now of Thibet, now of China, and aflutter 
with prayer flags attached at close intervals 
along a rope; the hordes of curious priests 
hurrying out to view the Christian foreigners 
~—gave place to scenes of practical life, such as 
the tending of flocks and the making of felt, 
or of festive gatherings of the nomads with 
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horse-racing and feasting. Natives clad in 
Chinese cloth, children naked except for the 
little bag, with prayer enclosed, that is hung 
about the neck of all Mongolians, were shown 
moving among their flocks or loitering about 
the encampments. 

There were many pictures of the game of the 
region, including conies and hedgehogs, ante- 
lopes and wild asses, and birds of many 
species. Now and then an automobile would 
set out in pursuit of a small herd of antelopes 
or a group of wild asses, in order to test their 
speed and endurance. Beautiful was the 
action of the animals as they strained to the 
utmost to escape the fantastic thing on wheels 
that chased them over the sands. One wild 
ass was pursued for thirty-two miles before he 
permitted himself to be captured, only to find 
that after being petted, tended, and refreshed, 
he was again to be allowed his liberty. 

A picture that combined unusual popular 
and scientific interest was that of the dis- 
covery site of Baluchitherium, the spectacular 
land mammal (related to the existing 
rhinoceroses but towering above them in size) 
that is one of the most valued finds of the 
expedition. 


THE FaunTHORPE INDIAN EXPEDITION.— 
Several letters reporting the progress of the 
Faunthorpe Indian Expedition have been re- 
ceived from Col. J. C. Faunthorpe by Prof. 
Henry Fairfield Osborn. Brief as has 
been the time since the expedition began its 
work, the specimens already obtained assure 
the American Museum a series of groups of 
unusual attractiveness, while the helpful 
interest manifested in the expedition by the 
British government officials and the native 
princes has in more than one instance opened 
the way to securing specimens that without 
their permission and coéperation would have 
been unobtainable. His Excellency the 
Viceroy of India is presenting to the Ameri- 
can Museum a group of tigers; His Highness 
the Maharaja of Mysore, will permit the 
expedition to shoot an elephant within his 
territory and has kindly offered to give the 
expedition all necessary assistance; and the 
hope is entertained that His Excellency the 
Governor of Bombay will see his way to 
allowing the expedition to secure a specimen 
of the interesting Indian lion. The govern- 
ment of India, at the request of Colonel 
Faunthorpe and in deference to the interest 
in the expedition taken by Lord Reading, has 
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instructed all the local governments to assist 
the undertaking. 

Colonel Faunthorpe has secured four speci- 
mens of the swamp deer, three of the speci- 
mens being stags and oneadoe. The antlers 
of one of the stags are of record proportions, 
as they measure thirty-nine inches from tip 
to tip and have twelve points. On the same 
day that these animals were shot, three speci- 
mens were obtained of the swamp partridge, 
a rare bird of restricted range, as well as a 
number of birds of other species. An otter 
and a hyena were also secured. 

A cablegram from Mr. A. 8. Vernay, of 
later date than the letters from Colonel 
Faunthorpe, indicates that the expectations 
of the leaders of the expedition are being richly 
fulfilled. Materials for a nilgai group and for 
a chital group have been collected. A splendid 
sambur has been taken and mention is made 
of a rhinoceros hunt apparently in prospect 
in eastern Nepal. 

Even before his departure from London Mr. 
Vernay evidenced his interest in the purposes 
of the expedition by purchasing twenty-one 
specimens of an Indian hornbill, Ptilolemus 
austeni, originally a part of the Coltart Col- 
lection, and he has presented them to the 
American Museum. 


THE MUSEUM PRESS 

For twenty-two years NaTtuRAL History 
and its predecessor, the AMERICAN MvsEUM 
JOURNAL, were printed outside of the 
Museum. With the January-February 
issue of the current year a new policy was 
inaugurated, the magazine being printed 
within the Museum itself. This is a momen- 
tous step for Naturat History and at 
the same time evidences the impressive 
growth in the facilities and output of the 
Museum press, which now prints all of the 
publications of the Museum, in addition to the 
labels, cards, stationary, and other odds and 
ends that are required. Starting in the attic 
of the Museum on April 10, 1903, with but a 
single workman and a small hand press, the 
printing establishment has grown until now it 
occupies the greater part of one wing of the 
basement, employs a force of twelve individ- 
uals, and has available three job presses and 
two cylinder presses—one with a Dexter 
suction feeder and an automatic pile delivery 
—a double monotype keyboard, and two 
monotype casting machines. In addition to 
the printing establishment, the Museum has a 
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bindery that dates back to the fall of 1903 and 
that employs today five individuals. Mr. 
Stephen Klassen and Mr. E. P. Forshay, in 
immediate charge respectively of the printing 
establishment and of the bindery, have both 
been connected from the very start with their 
respective departments and have witnessed 
all the stages in the development of the Mu- 
seum press. 

One of the most important of these stages 
was reached in 1919, when the Museum first 
assumed the printing of its scientific publica- 
tions. The magnitude of this undertaking is 
indicated by the fact that in the year 1922 
alone there were printed of the Bulletin more 
than 1200 pages, of the Anthropological 
Papers more than 500 pages, of Novitates 
more than 200 pages, not to mention the issu- 
ance of guide leaflets and handbooks. 

In 1922, for the better codrdination of the 
work of related departments within the 
Museum, a division of education, books, 
publication, and printing was established 
under Mr. George H. Sherwood as curator-in- 
chief, with Dr. Ralph W. Tower in charge of 
the library and of publications. 

With its demonstrated capacity for handling 
efficiently work that requires more than aver- 
age accuracy and care, the printing plant of 
the Museum is extending its facilities to 
NaturAL History, and the January—Febru- 
ary issue is evidence of the high standard of 
excellence with which it has begun its work. 


CONSERVATION 

THE ANIMALS OF THE YELLOWSTONE.—The 
need for protecting the mammals is demon- 
strated not only by their rapid disappearance 
in areas where they are hunted, but also by 
the heavy losses suffered by herds located in 
parks or sanctuaries, as the result of an un- 
favorable season or of some epidemic. 

The antelopes of Yellowstone National 
Park began the spring of 1922 with their 
number reduced by twenty-five or more per 
cent. During the winter the snow had been 
softened by an interval of mild weather and 
had then been crusted over by the succeeding 
cold spell. The iced surface thus formed 
broke under the sharp hoofs of the antelopes, 
which, impeded and floundering, fell victims 
to the wolves and coyotes. Forage, too, was 
hard to obtain in the low valleys where the 
snow drifts are deep. In the Sizth Annual 


Report of the Director of the National Park 
Service it is stated that ‘The antelope herd of 

















the park is likely to be exterminated unless 
range north of the park can be provided.” 

The same Report states that the herd of 
tame buffalo in the Yellowstone has been the 
victim for the third time of an outbreak of 
hemorrhagic septicemia, which occurred dur- 
ing March and April, 1922. Fifty-two 
animals succumbed to this disease,—a loss 
that is more than offset, however, by the birth 
of 108 calves. Through this increase the herd 
numbered, at the time the Report was issued, 
578 head. In view of the hardships experi- 
enced in former winters by the elk, it is 
gratifying to learn that during the winter 
covered by the Report, the forage was abun- 
dant, due to the fact that the heavy winds 
blew the high slopes bare of snow. 


CONSERVATIONISTS TO GATHER IN ParIs.— 
An international congress for the protection 
of nature and of natural monuments is being 
arranged by three French societies, la Société 
nationale d’ Acclimatation de France, la 
Ligue francaise pour Ix Protection des Oiseaux, 
and la Société pour la Protection des Paysages 
de France. The congress is to be held in 
Paris in the beginning of June of this year and 
will be divided into five sections, dealing 
respectively with animals; plants; rocks, 
natural grottos, and minerals; waterfalls 
and water courses and other features of the 
landscape; and national parks, public gardens, 
and preserves. So many of the problems con- 
fronting the conservationist are international 
in character and for their solution require the 
coéperation of nature lovers everywhere, 
that a gathering of this character is certain to 
have far-reaching importance. 

CONSERVATION OF MARINE MAMMALS AND 
l'ish.—We are glad to be able to print, by 
way of supplement to Doctor Murphy’s 
article (pp. 135-37 of this issue) the admir- 
able resolutions unanimously adopted by the 
California Academy of Sciences, January 3, 
1923, after a full and free discussion. 

Whereas, It is known that many valuable 
species of marine mammals such as fur seals, 
sea otters, elephant seals and whales, and 
many species of important food fishes such as 
salmon and halibut, formerly occurred in the 
Pacific in such vast numbers as to constitute 
the objects of fisheries whose annual products 


were worth more than one hundred million 
dollars, and 

Whereas, Nearly all of those great natural 
resources have been seriously depleted, many 
of them even to commercial extinction, 
through greed, short-sightedness and_ ill- 
considered fishery methods, and 
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Whereas, It is known that small remnants 
of fur-seal and sea-otter herds and small 
numbers of whales and of other commercially 
valuable species still remain in certain places, 
and 

Whereas, The rapid recovery of the Alaska 
fur-seal herd in the short period of ten years 
from complete commercial ruin to an annual 
production of more than $1,500,000, as a 
result of the international fur-seal treaty of 
1911, demonstrates conclusively the wonderful 
recuperative power of such depleted natural 
resources of the sea under international co- 
operation, and justifies the belief that other 
depleted fisheries can be rehabilitated through 
similar coéperation among the nations con- 
cerned, and 

Whereas, It is conservatively estimated that 
these resources when rehabilitated will yield 
to the world a regular annual product of more 
than one half-billion dollars in value, therefore 
be it 

Resolved, That the California Academy of 

Sciences strongly recommends that the 
various countries bordering on, or interested 
in, the Pacific, take such steps as may be 
necessary to bring about an International 
Treaty for the restoration of the vanishing 
resources of the Pacific to their former abun- 
dance, that they may be maintained for all 
time as the objects of great commercial 
fisheries of which they are easily capable, and 
be it further 

Resolved, That the California Academy of 
Sciences recommends that the governments of 
the countries bordering on the Pacific enter 
into correspondence for the purpose of estab- 
lishing an International Commission for the 
scientific study of the biology, physics, and 
chemistry of the Pacific in the interest of the 
restoration, proper utilization, and conserva- 
tion of its vanishing natural resources. 


Similar resolutions were unanimously 
adopted at the Pan-Pacifie Commercial 
Conference. 


PASTEUR CENTENARY IN 
AMERICAN MUSEUM 

A TrIBUTE BY Pror. H. F. Osporn.—In 
the issue of Natura History for January- 
February a brief account was given (p. 99) of 
the ceremonies held at the American Museum 
on the evening of December 27 in com- 
memoration of the Pasteur centennial. For 
the benefit of those who were unable to attend 
the gathering as well as of those who, having 
attended it, desire a printed record of the 
tribute delivered on the occasion by Prof. 
Henry Fairfield Osborn, we print below the 
passage that by invitation of the presiding 
officer, Dr. George F. Kunz, he read, with 
some slight alterations of the text, from his 
New Order of Sainthood (New York, 1913). 
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Among all the great scientific men whom the 
nineteenth century produced Pasteur ranks 
supreme as a benefactor of mankind. He 
played the original and creative part in the 
movement for the prevention and relief of 
human suffering. .. It is far under the 
truth to say that he has saved more lives than 
Napoleon destroyed. In Nature he found the 
causes of a very large part of human suffering; 
in Nature he also found the means of con- 
trolling or averting suffering. His attitude 
toward his fellow men was one of noble 
compassion. 


... It is interesting to imagine what 
tributes might have been rendered to Pasteur 
if he had lived in the period of the early saints 
of the Church, and had won the love of his 
generation and the reverence of succeeding 
generations by his mighty works. It is 
interesting to surmise what would have been 
the attitude of the early Church toward such 
a benefactor of mankind. Our belief today is 
that Pasteur will ever stand as a symbol of 
the profound and intimate relation which 
must develop between the study of Nature 
and the religious life of man, between our 
present and future knowledge of Nature and 
the development of our religious conceptions 
and beliefs. 


. If Newton opened to us the new 
he: avens, and Darwin showed us the new earth, 
Pasteur showed the way to the physical re- 
demption of man. If we were to rewrite the 
Litany in the twentieth century, for the pas- 
sage, ‘From plague, pestilence, and famine, 
good Lord, deliver us,’’ we should read, 
“From ignorance of Thy Laws and dis- 
obedience of Thy Commands, good Lord, 
deliver us.” 


The life-work of Louis Pasteur was 
more than humanitarian, it was more than 
scientific, it was religious. He regarded 
natural processes which in their superficial 
view appear relentless, cruel, wholly inex- 
plicable, as part of a possibly beneficent order 
of things; he again revealed through his 
profound insight, through his unparalleled 
toil, and in spite of the discouragement, and 
even scorn on the part of his contemporaries, 
deeper laws, which are beneficent, protective, 
and restorative in action. 


We shall institute a new order of sainthood 
for Louis Pasteur. We find no one more 
eminent for consecration, piety, and service 
in life and character than this devout investi- 
gator. Entrance to this order shall be granted 
to those who through the study of Nature 
have extended the bounds of human knowl- 
edge, have bestowed incomparable blessings 
on the human race, have relieved human 
suffering, have saved or prolonged human 
life. A statue of Louis Pasteur placed in the 
Cathedral of St. John the Divine will pro- 
claim our faith that the two great historic 
movements of Love and of Knowledge, of the 
spiritual and intellectual and the physical 
well-being of man, are harmonious parts of a 
single and eternal truth. 
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On the base of the statue will be inscribed 
the words written by Pasteur in the most 
perplexing period of his life: 

GOD GRANT THAT BY MY PERSEVERING LABORS I 
MAY BRING A LITTLE STONE TO THE FRAIL AND ILL-AS- 
SURED EDIFICE OF OUR KNOWLEDGE OF THOSE DEEP 
MYSTERIES OF LIFE AND DEATH WHERE ALL OUR INTEL- 
LECTS HAVE SO LAMENTABLY FAILED 

PASTEUR EXHIBIT 

In a later issue of Naturat History will 
appear, it is hoped, an illustrated article 
dealing with the Pasteur exhibit that has been 
on view for several weeks in the hall of fores- 
try, American Museum. Only brief allusion 
is here made, therefore, to this exhibit, which 
has been brought together through the enter- 
prise of Dr. George F. Kunz, with the co- 
operation of several public bodies and of 
interested individuals. The exhibit presents 
graphically the personal side of the life 
of Pasteur and with especial emphasis 
the whole series of discoveries that are linked 
with his name, as well as data concerning a 
number of subsequent developments in the 
field of research in which he blazed the way. 


A JAPANESE DELEGATION VISITS THE 
MUSEUM 


On January 30 Director F. A. Lucas con- 
ducted through the American Museum a 
delegation of raw silk manufacturers from 
Japan, pointing out to the members of the 
party the significance of the different exhibits 
in the Museum, so many of which have been 
prepared under his supervision. Apart from 
the general interest that the Museum has 
for all visitors, it has a more or less special 
appeal for those engaged in the silk business. 
Not only is there among its exhibits of insects 
and their work an array of material relating 
to Bombyx mori, the industrious little moth 
that just before pupating spins the silk out of 
which the world’s most beautiful raiment is 
made, but in the hall of birds are shown by 
courtesy of Messrs. Johnson, Crowdin and 
Company a series of ribbons designed by Mr. 
2mil Speck, the coloring and patterns of which 
were suggested by the plumage of different 
birds. The ancient Indian fabrics in the 
Museum have been repeatedly studied b) 
designers of textiles, and their color schemes 
and figurations have been adapted and used 
in the fabries produced by the mills. 


RARE VOLUMES PRESENTED TO THI! 
LIBRARY 


The Library of the American Museum i- 
indebted to Mr. Ogden Mills for his generou- 
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gift of certain rare volumes, several of which 
were a part of the Ornithological Library of 
the late William Purdy Shannon. The gift 
embraces thirty-four works, one of which, 
Buffon’s Histoire naturelle des Oiseaux, con- 
sists of ten volumes. The acquisition of this 
work meets a need of long standing. Pub- 
lished in the last quarter of the eighteenth 
century, it is valued not only for its text but 
for its beautiful planches enluminées, engraved 
by Martinet under the supervision of E. L. 
Daubenton. Another work embraced in the 
gift of Mr. Mills is the sumptuous Monograph 
of the Pittide or Family of Ant-Thrushes, by 
Daniel G. Elliot. 


PUBLIC EDUCATION 

Mr. G. H. SHERWOOD ADDRESSES THE 
MunicipaL ENGINEERS.—At the annual 
meeting on January 24 of the Municipal 
Engineers of the City of New York, held in 
the Engineering Building, 29 West 39 Street, 
Mr. George H. Sherwood, curator of public 
education, was the speaker of the evening, 
addressing the gathering on the topic, ‘“The 
American Museum of Natural History and 
Its Activities.’’ He traced the history of the 
Museum, its organization, and the sources of 
its financial support, rendering account of the 
stewardship of the Museum in the expenditure 
of funds with which it is entrusted, one-third 
of which are provided by the city. He dwelt 
on the different fields of science exemplified 
in the work of the Museum and made clear 
that the value of the habitat groups in the 
Museum is derived from the fact that they 
are restorations of actual scenes, in which 
care has been taken that not only the main 
features of the landscape, as represented by 
the painted backgrounds, but such details as 
soil and plant growth, shown in the fore- 
ground, shall be faithfully and minutely re- 
produced from data supplied by the collector. 

Mr. Sherwood gave an account of the work 
of the Museum’s department of education 
among the public schools of the greater city, 
through the distribution of lantern slides and 
traveling collections and through lectures 
delivered by the departmental staff both at 
the Museum and in the schools themselves.’ 

Finally, with special cognizance of the fact 
that he was addressing an audience interested 
in engineering, he spoke of the exhibit of 
Synura, one of the minute dwellers in our 

'For a full account of the department of education, 


the reader is referred to Mr. . Sherwood’s article 
n Natcrat History, March-April, 1922, pp. 100-12. 


city water pipes that at times has spoiled 
the taste of our most popular beverage. A 
glass model of this protozoan animalcule, 
enlarged many diameters, was shown in the 
Museum during the height of its unpleasant 
activities last year and was viewed by throngs 
of visitors that were curious to know about 
this microscopic trouble-maker.' 


New York TRAINING SCHOOL FOR TEACH- 
ERS.—On January 22, the department of 
public education, American Museum, held 
its semi-annual reception for the faculty and 
graduating students of the New York Train- 
ing School for Teachers. The guests 
assembled at two o’clock in the auditorium, 
where Curator George H. Sherwood explained 
to them the various ways in which the Mu- 
seum renders aid to the schools, illustrating 
his address with stereopticon views pertinent 
thereto. Dr. G. Clyde Fisher, associate 
curator, illustrated the use of the motion 
picture as an educational medium by throw- 
ing on the screen and explaining a film en- 
titled ‘Through Life’s Windows,” which 
shows the structure and function of the 
human eye. Mrs. G. K. Noble, assistant 
curator, followed Dr. Fisher, presenting a 
series of pictures illustrative of the work 
done in the department of preparation of the 
Museum, and including such operations as 
glass-blowing and modeling in wax, as well as 
taxidermy. 

The visitors were then conducted by mem- 
bers of the Museum staff through the exhibi- 
tion halls and the department of education, 
and at four o’clock tea was served in Morgan 
Memorial Hall. 


THE AMERICAN NATURE-STUDY SOcIETY, of 
which Prof. William G. Vinal is president and 
Mrs. Anna B. Comstock is secretary, held its 
annual meeting in Boston, December 28-30, 
1922, and discussed from many angles the 
aims, problems, and possibilities of nature 
study in our schools, in the home, in summer 
camps, among scouting organizations, and 
through other agencies. On December 28 a 
dinner was given in honor of Mrs. Comstock, 
on her retirement as professor of nature study 
at Cornell University. Dr. Clarence Weed 
acted as toastmaster on this occasion and 
among those who spoke were Dr. L. O. 
Howard, Prof. Vernon L. Kellogg, Mr. John 
L. Randall, Prof. E. Laurence Palmer, Miss 


See NaturAL History, January-February, 1922 
p. 90. 
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Mabel Turner, Dr. George W. Field, and Dr. 
G. Clyde Fisher,—the last mentioned being 
the representative of the American Museum 
at the gathering. On the day following, Dr. 
Fisher delivered an illustrated address on a 
subject that has never failed to enthrall his 
audiences, namely, “John Burroughs.”’ Other 
impressive addresses given in the course of 
the session—and only a few out of a number 
worthy of mention can here be indicated— 
were ‘‘ Nature Study of the Various Scouting 
Organizations,” by Prof. E. Laurence Palmer, 
“What Do I Expect That Nature Study 
Should Do for My Child?,” a symposium 
presented by the Rev. G. Manley Townsend, 
Dr. Henry P. Lovewell, and Mr. F. Schuyler 
Mathews, and “Nature Study and Garden- 
ing,’’ by Mrs. Comstock. 





INSECTS 

ENTOMOLOGICAL SoclIETY OF AMERICA.— 
One of the interesting features of the seven- 
teenth annual gathering of the Entomological 
Society of America, held December 26-9 in 
Boston and Cambridge, was the presentation 
of a symposium entitled ‘Adaptations of 
Insects to Special Environments.” Dr. F. E. 
Lutz, curator of entomology at the American 
Museum, contributed to this symposium a 
paper on the “ Adaptations of Insects to the 
Fertilization of Flowers.”” At the business 
session Doctor Lutz was elected second vice 
president of the society; Prof. T. D. A. Cock- 
erell (honorary fellow of the Museum) and 
Dr. William S. Marshall were elected respec- 
tively president and first vice president. 


MEETINGS OF SOCIETIES 


THE GALTon Society, which was founded 
in 1918 for the study of the origin and evolu- 
tion of man and of the physical and mental 
qualities of human races, holds its regular 
meetings in the Osborn Library, American 
Museum. In the first meeting of 1922 Pro- 
fessor Brigham, of Princeton University, 
gave a detailed analysis of the army intel- 
ligence tests, with reference to the com- 
parative ratings made by representatives of 
the principal countries and races of Europe. 
In the December meeting Dr. Laughlin 
showed the results of an analysis of the social 
qualities of different groups of the population 
of the United States, according to the country 
of origin of the parents. The data were 
drawn from the records of prisons, state hos- 
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pitals, and institutions for the feeble-minded, 
insane, and other types of the socially inade- 
quate. The analysis was worked out on the 
quota fulfillment basis—100 per cent, indicat- 
ing that the particular racial or nativity 
population-group attaining this percentage 
had supplied its even share to the specific 
type of degenerates in institutions. The 
results indicated wide differences among the 
various racial and national groups of our 
immigrants. For example, in insanity, quota 
fulfillments by per cent run as follows: Japan, 
42.85; American negro, 57.23; Switzerland, 
69.23; native white, both parents native- 
born, 73.27; China, 78.33; United States, all 
native-born regardless of race or color, 83.98; 
Rumania, 100.00; native white, having one 
parent native, one foreign-born, 103.90; 
native white, both parents foreign born, 
108.49; Canada, 124.42; all Asia, 130.00; 
Austria-Hungary, 134.26; Mexico, 137.50; 
Great Britain, 156.81; Italy, 157.53; France, 
158.33; Netherlands, 171.66; Greece, 172.72; 
Germany, 174.53; West Indies, 180.00; Portu- 
gal, 181.66; Southern and Eastern Europe, 
188.50; all foreign born, 192.85; Scandinavia, 
193.33; Northwestern Europe, 198.36; Turkey 
in Europe, 200.00; Russia, Finland, and 
Poland, 265.95; Buigaria, 300.00; Ireland, 
305.44; Serbia, 400.00. These investigations 
have been conducted under the auspices of 
the Committee on Immigration and Natural- 
ization of the U. S. House of Representatives 
and have proved of great use in'the shaping 
of immigration laws designed to restrict the 
number of undesirable immigrants. 


AMERICAN Society or Zo6LoGIsts.—At the 
twentieth annual meeting of the American 
Society of Zodlogists, held December 27-9 
in connection with the gathering in Boston 
of the American Association for the Advance- 
ment of Science, a paper entitled “A New 
Liver Fluke from the Monkey” was read by 
Dr. Horace W. Stunkard, research associate 
in parasitology at the American Museum, 
and papers on “The Proper Wording of 
Titles of Scientific Articles” and on “ “The 
Bibliography of Fishes’” were presented by 
Dr. E. W. Gudger, associate in ichthyology 
in the Museum. “The Pre-Linnzan Section 
of ‘The Bibliography of Fishes’’”’ Doctor 
Gudger discussed on December 27 before the 
section on historical and philological sciences 
of the American Association for the Advance- 
ment of Science. 














GEOLOGY 
A Trisute To Dr. E. O. Hovey.—To 
commemorate the completion of sixteen years 
of service that Dr. E. O. Hovey, curator of 
geology and invertebrate palxontology, 
American Museum, has rendered as secretary 
of the Geological Society of America, his col- 
leagues presented him, at the annual meeting 
of the Society in December, with a beautiful 
silver cup, on which is inscribed: 
Geological Society of America 
To 
Edmund Otis Hovey 
Secretary 
1906-1922 


The presentation was made by Professor 
James F. Kemp of Columbia University. 
The following tribute was entered upon the 
minutes: 


At the present annual meeting Dr. Edmund 
Otis Hovey, Secretary of the Society since 
December 1906, is, at his own wish, retiring 
from office. The undersigned committee has 
been appointed by President Schuchert to 
prepare an appropriate resolution and present 
it for action by the Society. 

Doctor Hovey has held for sixteen years the 
responsible and exacting office of Secretary. 
During all this time he has shown exceptional 
devotion and unsparing fidelity in the dis- 
charge of the duties of his office. Under his 
tenure the Society has maintained the high 
ideals with which it started on its career 
thirty-four years ago, and has done so in no 
small degree because of the influence and 
sound judgment of its Secretary. The publi- 
cations have also held true to the exalted 
standards now long established. 

Doctor Hovey has witnessed during his of- 
ficial life, and has shared in carrying through 
one important change in policy and organiza- 
tion,—that relating to the affiliated societies. 
The Paleontological Society became the first 
affiliate, the Mineralogical Society of America 
the second, and last year the Society of 
Economic Geologists joined the group. By 
this wise arrangement excessive and weaken- 
ing subdivision is avoided, while a large 
degree of practicable unity is maintained. 

The Geological Society desires to express 
and record upon its minutes a warm and 
cordial expression of appreciation of the un- 
selfish service given by its retiring Secretary 
and to wish him the successful completion 
of the scientific labors to which he desires to 
give his entire efforts and attention. 

(Signed) James F. Kemp, Chairman. 

John M. Clarke 
R. A. F. Penrose, Jr. 


Dr. C. A. Mariey.—During his recent 
sojourn in America, Dr. C. A. Matley, 
geologist to the government of Jamaica, 
visited several of our scientific institutions, 
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including the United States National Mu- 
seum, the United States Geological Survey, 
and the American Museum, and conferred 
with the several scientists working in his own, 
or closely allied, fields. In a letter, under date 
of January 11, 1923, addressed by the British 
Ambassador, Sir A. Geddes, to the Hon. 
Charles E. Hughes, Secretary of State, cordial 
thanks are expressed for the kindness shown 
Doctor Matley at all of the institutions 
visited. Of the American Museum’s scientific 
staff, Dr. W. D. Matthew, Mr. H. E. An- 
thony, and Dr. Chester A. Reeds, received 
special mention in this connection. 

Dr. Matley is an English geologist of dis- 
tinction who had done important geological 
work in India previous to his Jamaican ap- 
pointment. Among other things he discov- 
ered a Cretaceous dinosaur quarry near Jub- 
bulpore which has yielded specimens that are 
of great scientific interest, especially when 
considered in connection with recent discover- 
ies made in Africa and in connection also with 
the American Museum's finds in Mongolia. 
On his present assignment he is absorbed 
chiefly in economic work, but he hopes that 
in pursuing his tasks he may chance upon 
fossil remains having a bearing on the geology 
and former land connections of Jamaica. 
The American Museum staff appreciated the 
privilege of discussing with him the evidence 
on these several problems of mutual interest, 
and profited greatly by his information and 
comments. 


ARCH AOLOGY 
PREHISTORY OF Man IN EvrRopre.—Since 
1912 the American Museum has renewed an 
interest in European archeology which began 


* many years ago in the acquisition of valuable 


collections long unappreciated. The call of 
Mr. N. C. Nelson, of the University of Cali- 
fornia, as associate curator of North American 
archeology in the American Museum, has 
enabled the Museum to devote attention to 
the archeology of the Southwest and to the 
archeology of Europe through encouraging 
Mr. Nelson’s activities in both lines. Studies 
in the Southwest have greatly profited by 
the application to this field of the far- 
advanced archzological methods of France. 
The methods of work in the two widely sep- 
arated areas are similar—both converge in 
the writing of two separate chapters in the 
prehistory of man. In the Southwest Mr. 
Nelson has been aided by the generous provi- 
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sions of the Archer M. Huntington Fund; in 
western Europe by successive appropriations 
from the Jesup Fund. It was by aid of the 
latter fund that he made his third and longest 
archeological tour in Europe in the period 
between May 31 and December 4, 1922. 
Through his three successive journeys Mr. 
Nelson is now able to arrange the Museum’s 
entire archeological collection from Europe in 
accordance with the results of the most recent 
researches, to note the main gaps, and to 
plan how these gaps may gradually be filled 
through exchange or purchase, until finally 
the American Museum shall be in a position 
to present a complete and representative 
exhibition collection of the whole prehistory 
of man in Europe. Emphasis is laid upon 
exhibition, because it is obvious that no 
attempt need be made to build up a research 
collection, as Europe is not the Museum’s 
research field. 


“La PREHISTOIRE,” BY Dr. Louis Capt- 
tTaN.— This book,! a copy of which Doctor 
Capitan has recently sent to Professor Henry 
Fairfield Osborn, is a duodecimo of 157 pages 
and 26 plates, which presents in a most con- 
cise and attractive form the whole story of 
the Stone Age together with the Copper Age 
and the Bronze Age, concluding with the two 
earliest stages of the Iron Age. 

It is especially welcome, as it brings the 
reader up to the date of the most recent dis- 
coveries, an undertaking for which the dis- 
tinguished author is exceptionally qualified. 

Born in 1854, from his youth up he evinced 
an active interest in prehistory, and as early 
as 1878 he contributed a prehistoric exhibit to 
the Exposition of that year. Since then he 
has made a very extensive collection of pre- 
historic, archeologic, and ethnographic speci- 
mens, which he has presented to the Musée de 
Saint-Germain. 

In 1893 he commenced his researches and 
explorations in Dordogne in the valley of the 
Vézére, in collaboration with Peyrony, to 
whom he imparted his methods of strati- 
graphy—that is to say, the study of arche- 
ologic deposits excavated strictly layer by 
layer, a method which had never before been 
used in Dordogne. 

In 1901, with Peyrony and Breuil (another 
of his pupils), both of whom are now recog- 
nized authorities, he discovered successively 
the two great caves of Combarelles and Font- 
de-Gaume near Les Eyzies, the walls of which 


1Published by Payot & Cie, Paris, 1922. 
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are covered with engravings and paintings 
made by men of the Glacial Epoch, at least 
ten thousand or twelve thousand years ago. 
The observations and reports of these three 
savants completely settled the question of the 
age and authenticity of these earliest works of 
art, and the results of their research are em- 
bodied in the magnificent illustrated work, 
La Caverne de Font-de-Gawme aux Eyzies, 
that appears under their joint names. 

Lack of space renders it impossible to give 
even the titles of the hundred and more 
important works devoted to prehistory which 
have been published by Dr. Capitan, but an 
idea of the extensive scope of his work is 
obtained when we consider that he is professor 
at the Collége de France, in charge of the 
course on American antiquities; professor 
of prehistoric anthropology at the Ecole 
d’ Anthropologie; that he has been for thirty 
years past a member of the Commission des 
Monuments mégalithiques, and is at present 
vice president of the prehistoric section of 
the Commission des Monuments historiques— 
being especially occupied in securing the 
preservation of the caves and archzologic 
deposits of Dordogne, and of the huge mega- 
lithie monuments of Brittany; and—in the 
Commission municipale du Vieux Paris— 
chairman of the committee on excavations, 
which studies with painstaking detail all 
excavations made in the sub-soil of Paris. 

It is on these various accounts even more 
than on his medical record that he was elected 
a member of the Académie de Médecine. 

He is also an Officier of the Legion d’Hon- 
neur, for military service, having served as 
physician in charge of the department of 
contagious diseases in the military hospital of 
Bégin at Vincennes throughout the late war. 

In La Préhistoire, his most recent. book, the 
open-minded and progressive spirit of Doctor 
Capitan is especially exemplified by his 
acceptance of the human origin of the worked 
flint implements of Pliocene age recently dis- 
covered at Foxhall: 

At Ipswich, Norfolk, England, Mr. Reid 
Moir has drawn attention for some years 
back to the existence of flints which he be- 
lieved to be worked, at the base of the Crag, 
a marine deposit of Late Pliocene age, and 
consequently Tertiary. The study of these 
flints and of the strata where they were found 
in situ by Breuil and Burkitt, and later by 
myself, with several colleagues competent to 
pronounce judgment, makes it’ possible to 


assert that at least some of them—although 
not manvy—have unquestionably been worked 

















and retouched in order to produce tools for 
planing, scraping, and piercing. All the 
experts to whom we have shown them are of 
the same opinion. It is necessary, therefore, 
to assign a considerably earlier date to the 
appearance of the first implements fashioned 
and used by the first hominids, who must 
thus have been witnesses of the beginning of 
the great Glacial Epoch. 


On the much more debatable evidence con- 
cerning the existence of worked flints signaliz- 
ing the presence of man in epochs earlier than 
the Pliocene, he writes: 

Perhaps it may prove possible to assign 
an even earlier date. Our reference is to the 
flints noted by Rames in 1877 at Puy-Courny 
near Aurillac, Cantal, in sands belonging to 
the Late Miocene (Middle Tertiary), and 
lving beneath an eruption of basalt. Certain 
of these flints are identical with Mousterian 
implements. I myself have unearthed blades, 
scrapers, and piercers which seemed to me 
most probably worked. But the matter is by 
no means so certain as at Ipswich. Moreover, 
the fact would imply such sweeping conse- 
quences that one understands the hesitation 
of many savants in accepting it. Unfortu- 
nately, no human fossils have ever been found 
in these deposits, nor at the neighboring site 
of Puy de Boudiou, where Lacroix has found 
flints even more amazing. It is therefore 
wise to leave the matter in abeyance. 

There is no need to refer to the crackled 
flints of Thenay, belonging to the Oligocene 
(Early Tertiary), noted by the Abbé Bourgeois 
in 1863. Their form is due to purely natural 
causes. 


On the question which is most debated of 
all, namely, the value of eoliths, he expresses 
the following opinion: 


Among the innumerable flint fragments 
and flakes from all the geologic levels, many 
series are found in which the marginal re- 
touch, or the forms like lance-heads, points, 
tools with cutting edges, or even with dinted 
sides, would seem to indicate that they were 
used for puncturing, piercing, scraping, and 
hammering. Rutot, an acknowledged savant, 
and curator of the museum of Brussels, con- 
siders them as the earliest stages of human 
handiwork, and has named them ‘eoliths.’ 
If Rutot’s theory is correct, if such implements 
are innumerable and often authentic as they 
occur in all archeologic deposits, they are our 
tools of use or chance (see Plate II). They do 
not seem, however, to present such unmistak- 
able evidences of being intentionally worked, 
that from them alone one could assert—as 
Rutot thinks—that they were fashioned with 
deliberate intent, and must therefore have 
been the work of men or hominids. It follows 
that we cannot admit, with Rutot, from this 
evidence alone, that the existence of eoliths at 
Boncelles, near Liége, at the very base of the 
Tertiary, or at a number of other very ancient 
sites, constitutes a certain proof of the exis- 
tence at that time of man or even of pre-man. 


NOTES 


ANTHROPOLOGY 


Tue Aztec Rvtn, one of the most interest- 
ing survivals from the past in our Southwest, 
has been created a national monument by 
proclamation of President Harding in recog- 
nition of its great antiquity and historical 
interest. This action has been made possible 
through the donation of the site to the govern- 
ment by the American Museum, in fulfillment 
of the wish of Mr. Archer M. Huntington, who 
supplied the funds through which the Museum 
originally acquired the site and who defrayed 
the expenses connected with its exploration 
as part of his contribution to the Survey of 
the Southwest. Mr. Huntington has always 
taken great interest in the history and pre- 
history of that part of the New World that 
was occupied by the Spaniards and this gift 
to the nation, which is virtually Mr. Hunt- 
ington’s gift, although presented in the name 
of the American Museum, is another instance 
of the generosity of this patron of early 
American history and art. The excavation 
of the ruin has been in progress since 1916, 
being in charge of Mr. Earl H. Morris, who 
has resided on the site. More than one-half 
of the ruin has been unearthed, including 
the famous “painted room,”’ and a number 
of objects that have enriched our knowledge 
of the past have been brought to light. As a 
result of the transfer of ownership, Mr. 
Morris becomes the government custodian of 
the monument. It is fitting that a spot of 
such interest should be preserved, to quote the 
President’s words, “for the enlightenment and 
culture of the Nation.” 


Mr. James A. Tet, who died at Spence’s 
Bridge, British Columbia, October 30, 1922, 
made very great contributions to the work of 
the American Museum without ever having 
held an official position in that institution. 
A Scotchman from the Shetland Islands, he 
came to Canada when a young man and later 
settled among the Thompson Indians of 
British Columbia, acquiring a thorough speak- 
ing knowledge of their language. His resi- 
dence among them gave him an opportunity 
for securing ethnological information and his 
intelligent interest in them prompted him to 
make the best use of that opportunity. Under 
the inspiration and personal guidance of 
Professor Franz Boas, who directed the work 
of the Jesup North Pacific Expedition, Mr. 
Teit gathered and prepared for publication 
the material contained in the Memoir, “The 
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Thompson Indians of British Columbia” 
(Publications of the Jesup North Pacific 
Expedition, Vol. I, pt. 4, pp. 163-392, 1900). 
Later his work was extended to neighboring 
related tribes and similar studies appeared on 
“The Lillooet Indians” (Vol. II, pt. 5, pp. 
193-300, 1906), and ‘‘The Shuswap” (Vol. 
II, pt. 7, pp. 443-789, 1909). As a continua- 
tion of Mr. Teit’s work among the Thompson 
Indians, ‘‘Mythology of the Thompson 
Indians” (Vol. VIII, pt. 2, pp. 199-416) 
appeared in 1912. The extensive and carefully 
made ethnological collections of the Museum 
from these three tribes were gathered by Mr. 
Teit. 

In addition to the work for the Jesup 
Expedition described above, Mr. Teit made 
a survey of the Salish dialects and the dialects 
of neighboring Athapascan tribes, a study of 
the Tahltan Indians, and, with the late Dr. 
H. K. Haeberlin, a thorough study of Salish 
basketry. Many of the results of his later 
work are still unpublished. It was mainly 
financed by Mr. Homer E. Sargent of Chicago, 
who became acquainted with Mr. Teit on a 
hunting trip in 1902 and remained his de- 
voted friend until Mr. Teit’s death. The 
more recent work, like the earlier work, was 
planned and directed by Professor Franz Boas 
from whom the facts contained in this note 
have been obtained. 


RECEPTION FOR THE PUEBLO INDIANS.—On 
January 26 the American Museum accorded 
a.reception to the delegation of Pueblo 
Indians that had crossed the continent to 
register a protest against the Bursum Bill, 
which through the invasion of their property 
rights would render still more precarious the 
existence they have been maintaining for 
centuries on their patches of irrigated desert 
in New Mexico. These visitors, bewildered 
by the sky-scrapers of New York and the 
thunder of subway and elevated trains, and 
chilled to the bone by our inclement winter, 
must more than once, in spite of the cordial 
reception extended to them everywhere in the 
city, have longed for the sunny quiet of their 
adobe villages. Accordingly, in preparing for 
their entertainment, Dr. P. E. Goddard, 
curator of ethnology, American Museum, 
arranged to show in the auditorium moving 
pictures of scenes that would be reminiscent 
of home. The life of the Hopi pueblos, with 


its daily domestic routine and its picturesque 
observances, including the snake dance, the 
flute ceremony, and the lalakonti, was accord- 





NATURAL HISTORY 





ingly shown on the screen. Several of the 
Indian visitors from New Mexico had never 
been to Arizona, where the Hopi are located, 
and their first acquaintance with the ways of 
their neighbors was derived from these films. 

Later the Indians were conducted to the 
Southwest Indian hall, where they were able 
to examine the ethnological collections illus- 
trative of the civilization of their own and 
related pueblos and to speak to the gathering 
of white men sympathetic to the cause which 
they are pleading. Their legal representative, 
Mr. Wilson, outlined in detail the progress of 
the struggle which is being waged in Washing- 
ton against the recalcitrant few in official life 
who persist in defending the Bursum Bill in 
spite of its obvious iniquities. Mrs. Atwood, 
to whose initiative it is due that defensive 
measures on behalf of the Indians were under- 
taken, was then introduced by Dr. Goddard 
and received an ovation of hand-clapping as 
she bowed acknowledgment. The represen- 
tative from the pueblo of Isleta brought the 
exercises of the afternoon to a conclusion, 
addressing the audience in a dramatic speech 
that came straight from the heart, in which he 
pleaded for that justice to the Indian that 
has been so often denied him. 

ADDRESSES BY ANTHROPOLOGISTS.—On De- 
cember 27 Dr. Clark Wissler, curator of 
anthropology, American Museum, addressed 
the section of anthropology of the American 
Association for the Advancement of Science, 
on “Coéperative Research in Anthropom- 
etry.” On the same occasion, Dr. Milo 
Hellman, research associate in physical 
anthropology, presented by title ‘“Observa- 
tions on the Eruption of Teeth in Relation to 
Growth and Development.” 

At the meeting of the American Anthropo- 
logical Association on December 28, Mr. N. C. 
Nelson, associate curator of archeology, 
American Museum, presented some “ Notes on 
the Progress of Archeology in Europe.” 

Tue Art Work or Mr. E. W. Demina.— 
From December 10, 1922, to January 10, 
1923, there was exhibited at the Brooklyn 
Museum a series of paintings, decorations, 
bronzes, and book illustrations of American 
Indians and of animals of the Western Hemi- 
sphere by Edwin Willard Deming. The artist, 
some of whose paintings figure as murals in the 
American Museum, has been interested in the 
red man from childhood, having played in the 
sixties with the Winnebago youngsters that 
accompanied their elders on the winter hunt- 











ing and trapping trips to the district in Ohio 
where he then lived. As a young man most of 
his time was spent studying and sketching the 
Indian tribes from Hudson Bay to southern 
Mexico. He lived among the Indians of 
Oklahoma before that area was opened to 
settlers; he sojourned in the camp of Sitting 
Bull when the Sioux were dancing the big war 
dance just before the Wounded Knee fight; 
he has been adopted and named by the Black- 
foot Indians and by the Pueblo. 

His art work gives evidence of the breadth 
of his studies and the extent of his travels. 
Included in the exhibition at the Brooklyn 
Museum were scenes ranging from Hudson 
Bay to the jungles of South America, and 
from the still-existing terraced-house com- 
munities of Arizona and New Mexico to the 
vanished Indian life of our eastern coast in 
the far-off days of the Dutch occupation. 
Animal subjects, represented both by paint- 
ings and by bronzes, gave further proof of Mr. 
Deming’s breadth of interest and artistic skill. 


BIRDS 


Mr. James P. Cuapin, assistant curator, 
African birds, in the American Museum, pre- 
sented a paper entitled “Ecological Aspects 
of Bird Distribution in Tropical Africa’’ before 
the American Society of Naturalists at their 
gathering in Boston and Cambridge during 
the closing days of December. 


At a meeting of the Executive Committee 
of the American Museum of Natural History, 
held on December 20, 1922, the following 
resolution was unanimously adopted: 


Resolved, That the Trustees desire to express 
their deep appreciation of the valuable re- 
searches of Docror Witi1amM Morton 
WHEELER in biological science and especially 
in the field of entomology, who, through his 
indefatigable energy and keen perception, 
has advanced this science and brought fame 
to the American Museum of Natural History, 
the service of which he entered in the year 
1903. In the light of these achievements, the 
Trustees are glad to comply with the recom- 
mendation of the Scientific Staff that the 
Board confer upon him the highest scientific 
honor within their power and hereby take 
pleasure in electing Docrok WHEELER an 
Honorary Fellow. 


At a meeting of the Board of Trustees of 
the American Museum of Natural History, 
held on February 5, 1923, the following resolu- 
tion was unanimously adopted: 


Resolved, That the Trustees appreciate the 
keen interest of CoLonEL J. C. FAUNTHORPE 


NOTES 





203 


and Mr. Artuur 8. Vernay in the Museum 
as expressed in their organization and con- 
duct of the Faunthorpe Indian Expedition, 
and in recognition of their contribution to 
the cause of science take pleasure in electing 
them Honorary Life Members of the Ameri- 
can Museum. 

At the same meeting the following resolu- 
tion was passed by affirmative vote of all 
present: 

Resolved, that in accordance with the recom- 

mendation of the Scientific Staff, as recorded 
in the minutes of its meeting of January 9, 
1923, the Trustees hereby elect the following 
Corresponding Members of the Museum for 
five years ending 1928: 
Dr. J. G. ANDERSSON, Mining Adviser to the 
Chinese Republic, Peking, China; Dr. F. A. 
BaTHER, Deputy Keeper of Geology, British 
Museum (Natural History) London, England; 
Dr. Rospert Broom, Douglas, South Africa; 
Dr. Lucius C. BuLktey, Medical Missionary, 
Presbyterian Board of Foreign Missions, 
Petchaburi, Siam; Dr. L. Caprran, Ecole 
d’ Anthropologie, Paris, France; Dr. CuarLes 
CHILTON, Professor of Biology, Canterbury 
College, Christchurch, New Zealand; Dr. 
RoBerT DaBBENE, Museo Nacional, Buenos 
Aires, Argentina; Dr. CARLOs pE LA Torre, 
Rector, University of Havana, Cuba; Dr. 
EMMANUEL DE MarGERIE, University of 
Strasbourg, France; Dr. Vicror Go.Lp- 
SCHMIDT, Professor of Mineralogy, University 
of Heidelberg, Germany; Mr. F. H. Hatnes, 
Brookside, Winfrith, Dorset, England; Dr. 
ARCHIBALD G. HuntTsMAN, Professor of 
Biology, University of Toronto, Ontario, 
Canada; Dr. ALFRED LA Crorx, Professor of 
Mineralogy, Muséum d’Histoire Naturelle, 
Paris, France; Dr. Apo.tpHo Luz, Instituto 
Oswaldo Cruz, Rio de Janeiro, Brazil; Muss 
BerTHA Lutz, Secrétaire, Museo Nacional de 
Historia Natural, Rio de Janeiro, Brazil; 
HERMANO ApoLINAR Marta, Instituto de La 
Salle, Bogota, Colombia; HrrMANo NICE- 
FoRO Marta, Instituto de La Salle, Bogotd, 
Colombia; Dr. G. E.uior Smiru, Professor 
of Anatomy, University College, London, 
England; Dr. BaLpwin SpENcerR, Honorary 
Director, National Museum of Victoria, Mel- 
bourne, Australia; Dr. SuHicgeHo Tanaka, 
Professor of Zoédlogy, Imperial University of 
Tokio, Japan; Dr. Frrepricn von HvENE, 
Professor of Geology, University of Tiibingen, 
Germany; Dr. Kart WeEINGAND, Bad 
Mergentheim, Wiirttemberg, Germany. 

In addition to those mentioned above, the 
following persons have been elected members 
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of the American Museum since the last issue 
of NaTuRAL History made its appearance: 


Benefactors: Messrs. Epwarp 8S. HARKNEsS, 
GEORGE D. Pratt, Fetrx M. WarsBurG, and 
Harry PayNE WHITNEY. 


Associate Founders: Messrs. CuILps FRICK 
and ADRIAN ISELIN. 


Patron: Mr. HERBERT F. SCHWARZ. 


Life Members: MrsDAMES WALTER GRAEME 
Lapp, FRANK OsMAN WARNER; the MIssEs 
Ruts B. Fisuer, Evizapetu K. Lamont; 
Messrs. GEORGE N. ArRMsBy, ALBERT BLuM, 
WituiaM P. Harris, Jr., SAMUEL S. KEYSER, 
SHEPARD Krecu, WALTER G. Lapp, ELKAN 
NAUMBURG, RoBertT C. REAM, CHARLES L. 
RIKER, MaAuRIceE C, STERNBACH, and MASTER 
FRANcIS Day ROGERS. 


Sustaining Members: Mrs. CLARENCE DItz- 
Lon; Dr. L. D. Ricketts; Messrs. C, ALLEN 
BuiyTH and ARTHUR A, ZUCKER. 


Annual Members: MrspaMeEs JAMES Barrp, 
ALFRED M. Barse, THATCHER M. Brown, 
FRANK C,. CappEn, A. B. Fretp, Epwarp W. 
Foster, STANLEY J. HALE, MONTGOMERY 
Hare, Haypen B. Harris, E. D. Ler Her- 
RESHOFF, SAMUEL Hirp, ANTON G. HopDEN- 
PYL, Roger 8S. Howson, Tuomas Hunt, 
Francis C. Huntineton, 8S. Pitney JoHN- 
son, Wm. TEMPLETON JOHNSON, Paut T. 
Jones, FrepERIC R. KELLoGG, Pamir D. 
KerRIsoN, C. W. KIMBALL, JR., WituiaM C. 
LANGLEY, SAMUEL A. LEWISOHN, GEORGE 
GorE MacCracken, Letrige D. Monr- 
GOMERY, F, A. C. PERRINE, CARROLL J. Post, 
Jr., SANFORD ProcTeR, LyMAN RHOADES, 
BeRTHA ROSENHEIM, EUGENE A. SICHEL, 
Grace V. Waters; the Misses CaNnDACE 
Hewitt, Mary E. Hirp, EvANnGe.uine B. 
JOHNSON, CoRNELIA T. Kirpy, LucILe 
THORNTON; Doctors EvGEeNnE H. EIsina, 
Wititiam = SarGeENT Lapp, PxHinie VAN 
IncEN, J. Lowe Younc; the REVEREND 
F,. A. Henry, the REVEREND WILSON Mac- 
DONALD; Messrs. Henry A. ALBERT, S. L. 
ASCHE, BRADFORD BOARDMAN, NEWCOMB 
CLEVELAND, JOHN E. DeRuyter, A. C. 
Dicxins, E. J. Dimock, NEtson DOovusBLeE- 
DAY, CHARLES Duper, ANGUS MACDONALD 
Frantz, Morris GInTZzLeER, ALFRED L. 








GOLDMAN, WILLIAM VALENTINE HIGGINS, 
HERMAN Hocu, Cuas. W. Hope, FREp- 
ERICK C. Hopapon, R. M. Hurp, JoNATHAN 
INGERSOLL, WILLIAM FLETCHER IRWIN, 
FRANKLIN H. KALBFLEISCH, FREDERICK W. 
KEASBEY, NICHOLAS KELLEY, GEORGE W. 
KITTREDGE, JULIUS KRuTTSCHNITT, O. H. P. 
La Farce, Gitpert D. Lams, Rosert A. 
Lovett, C. F. MacMurray, R. D. Murray, 
WaLTeR W. NAuMBERG, BENJAMIN Parr, 
Wo. Hatsey Peck, Cote Porter, RAPHAEL 
PuMPELLY, RoBEeRT OGpEN Purves, H. H. 
RayMonD, Istpor H. Russex, ScHuyLer R. 
Scuarr, Isaac B. SHAMESMAN, EKKO SOLL- 
MANN, SAMUEL H. STERNBERG, PRENTICE 
Strrone, F. R. Wevies, Water WHITE, 
WEsTLEY Woops, RoLanp YouncG, and 
CHARLES L. ZABRISKIE. 





Associate Members: MrspAMES CARRIE J. 
Doane, Louise M. Forp, Louis A. Mans- 
FIELD, WILLIAM C. SPRUANCE, JENNIE G. 
Stopparp; the Misses Bertua DEEcKE, 
Maup FisHer, HELEN E. Hesarp, MartILpA 
Jacops, Hope Lewis, Doreen Porter, 
Estuer E. Ricuarps, Grace B. Ristne; the 
Duke or Asa; Doctors J. K. BREITEN- 
BECHER, A. P. CHESTERFIELD, JUAN ITURBE, 
Joun C, Lyman, C. S. Rice, 8. B. Scort, 
Pau H. STEVENSON, FREDERICK C, THAYER, 
J. O. Van WINKLE; PRoressors W. F. 
Cummins, Rautpo E. Danrortu, OREN F. 
Evans; Messrs. ALFRED Ditis Baker, SAM 
BEHRENDT, De LANcEY BENTLEY, ELVERTON 
C. Berry, GEORGE Risser Brecuer, J. T. 
BRICKLEY, FREDERICK Brooks, ARTHUR L. 
Ciark, P. H. Donerty, Pau SNAVELY ENs- 
MINGER, WitmMoT R. Evans, Jr., LORENZ 
FRANKFURTH, FRANK L. GALL, E. L. Gray, 
Kar Hacer, C. L. Harpwicx, M. H. Har- 
RINGTON, LE Roy Harvey, ALEXANDER 
HENDERSON, JOHN A. KENNEDY, Wm. 5S. 
Kune, C. W. Leister, R. W. Limsert, 
FisHER H. Nesmitu, Jr., Cuas. OHLMANN, 
WituiaM H. Reeves, Joun E. Reno ips, C. 
H. Rossins, L. B. Rospeson, Raupx E. Sxa- 
NER, WILLARD C. Sisson, E. Graywoop 
SmytH, Eric Spaupinc, JoHn R. Suman, 
WaRNER TayLor, JonN C. THYSELL, Wm. 
CuHATTIN WETHERILL, Rocer B. WILLIAMs, 
Lester R. Witutarp, and the CurLey 
ScHOOL. 
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For the enrichment of its collections, for the support of its explorations and 
scientific research, and for the maintenance of its publications, the American 
Museum of Natural History is dependent wholly upon membership fees and the 
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Natural History, published bimonthly by the Museum, is sent to all classes 
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in touch with the activities of the Museum and with the marvels of nature as 
they are revealed by study and exploration in various regions of the globe. 


COURSES OF POPULAR LECTURES FOR MEMBERS 


A series of illustrated lectures, held in the Auditorium of the Museum on 
alternate Thursday evenings in the fall and spring of the year, is open only to 
members and to those holding tickets given them by members. 

Illustrated stories for the children of members are told on alternate Saturday 
mornings in the fall and in the spring. 


MEMBERS’ CLUB ROOM AND GUIDE SERVICE 


\ room on the third floor of the Museum, equipped with every convenience 
for rest, reading, and correspondence, is set apart during Museum hours for the 
exclusive use of members. When visiting the Museum, members are also privi- 
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The American Museum of Natural History has a record of more than fifty 
years of public usefulness, during which its activities have grown and broadened, 
until today it occupies a position of recognized importance not only in the com- 
munity it immediately serves but in the educational life of the nation. Every 
year brings evidence—in the growth of the Museum membership, in the ever 
larger number of individuals visiting its exhibits for study and recreation, in the 
rapidly expanding activities of its school service, in the wealth of scientific 
information gathered by its expeditions and disseminated through its publica- 
tions—of the increasing influence exercised by the institution. 

In 1922 no fewer than 1,309,856 individuals visited the Museum as against 
1,174,397 in 1921, and 1,038,014 in 1920. All of these people had access to the 
exhibition halls without the payment of any admission fee whatsoever. The 
EXPEDITIONS of the American Museum, working during the past year in 
several parts of Asia—where finds of extraordinary value were made—in South 
America, Africa, Australia, Europe, in the South Pacific Islands, in the West 
Indies, and in selected areas of our North American continent, have greatly en- 
riched knowledge. Many habitat groups, embodying specimens secured by these 
expeditions, are planned for the new Museum buildings, the erection of which has 
been authorized by the city. 

The SCHOOL SERVICE of the Museum reaches annually more than 
4,000,000 boys and girls, through the opportunities it affords classes of students 
to visit the Museum; through lectures on natural history especially designed for 
pupils and delivered both in the Museum and in many school centers; through 
its loan collections, or ‘traveling museums,” which during the past year cireu- 
lated among 475 schools, with a total attendance of 1,648,608 pupils. During the 
same period 330,298 lantern slides were loaned by the Museum for use in the 
schools as against 209,451 in 1921, the total number of children reached being 
2,582,585. 

LECTURES, some exclusively for members and their friends, others for the 
general public, are delivered both in the Museum and at outside educational 
institutions. 

The LIBRARY, comprising 100,000 volumes, is at the service of scientific 
workers and others interested in natural history, and an attractive reading room 
is provided for their accommodation. 

The POPULAR PUBLICATIONS of the Museum, in addition to NaTruRAL 
History, include Handbooks, which deal with the subjects illustrated by the 
collections, and Guide Leaflets, which describe some exhibit, or series of exhibits, 
of special interest or importance, or the contents of some hall or some branch of 
Museum activity. 

The SCIENTIFIC PUBLICATIONS of the Museum, based upon its explor- 
ations and the study of its collections, comprise the Memoirs, of quarto size, 
devoted to monographs requiring large or fine illustrations and exhaustive treat- 
ment; the Bulletin, issued since 1881, in octavo form, dealing with the scientific 
activities of the departments, aside from anthropology; the Anthropologica/ 
Papers, recording the work of the staff of the department of anthropology; anc 
Novitates, devoted to the publication of preliminary scientific announcements 
descriptions of new forms, and similar matters. 


A detailed list of the publications, with prices, may be had upon application to ti 
Librarian, American Museum of Natural History, New York City 











